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A. 1.0 INTRODUCTION

NUS Corporation (NUS), under contract to Ebasco Services
Incorporated (EBASCO), is pleased to submit this Final Phase II

' Work Plan for the Croydon TCE Site Remedial Investigation/
Feasibility Study (RI/FS) to the U.S. Environmental Protection
Agency (EPA). Preparation of this Work Plan was accomplished in
response to Work Assignment Number 124-3LM7 under EPA Contract
Number 68-02-7250 pursuant to the Final Phase 1 RI/FS Work Plan
dated August, 1987.

During the scoping of the Phase I Croydon TCE Site RI/FS,
limited data were available on the extent of a known volatile
organic contaminant plume and potential sources of groundwater
contamination within the Croydon TCE Site study area.
Consequently, the RI/FS was conducted in two phases.

The Phase I RI/FS focused on identifying potential contaminant
source areas, characterizing groundwater contamination within
the study area, defining the extent of the contaminant plume,
and assessing the public health risks of those residents who
depend on groundwater as a source of potable water. The results
of the Phase I RI/FS are presented in the Croydon TCE Site
Phase I RI Report.
If, upon evaluation of the Phase I RI results, additional data
were required to define and remediate identified potential

( sources of contamination, or to determine the extent of
contamination in groundwater, a Phase II RI/FS would be
conducted. Based on data obtained during the Phase I RI/FS, a
Phase II RI/FS is required to meet the project objectives. This
Work Plan outlines the Phase II RI/FS activities.
This Final Phase II RI/FS Work Plan describes the scope of work,
resources, and budget necessary to collect the additional data
required to: (1) define the extent of the contaminant plume
identified during the Phase I RI; (2) to evaluate the identified
potential sources of groundwater contamination; (3) to
adequately assess and confirm the present and potential health
and environmental risks; and (4) to evaluate the feasibility of
potential remedial alternatives for the Croydon TCE Site. The
methodology and approach used to establish the project
objectives and the Phase II RI/FS scope of work follow the
latest EPA and REM III guidance for planning and implementing a
remedial investigation and feasibility study. This guidance is
based on the requirements of the Superfund Amendments and
Reauthorization Act (SARA) of 1986, which emphasizes the RI/FS
"scoping process" and a phased RI and FS.
This Work Plan focuses on the scoping of the Phase II RI/FS and
the tasks required to implement the RI/FS. Because t£f) <f^aflc*q
RI Report provides detailed information on the site

/ the Phase I analytical data, and the Phase I public health and
v environmental assessment, sections of the Phase I RI Report have
| been referenced in this Work Plan as appropriate.

A-l



The Phase II RI/FS Work Plan consists of six sections, including
this Introduction (Section A. 1.0). Section A. 2.0, Site
Background Information, references the Phase I RI Report.
Section A. 3.0 outlines the scoping of the Phase II RI/FS and
defines the Phase II RI/FS objectives.

Eight tasks have been identified to conduct the Phase II RI for
the Croydon TCE Site. Section A. 4.0 of this report defines
these tasks. The FS tasks (9 through 12) are provided in
Section A. 5.0. Project management activities, including the
project organization, quality assurance and data management,
schedule, and cost estimates are provided in Section A. 6.0.
A. 2.0 SITE BACKGROUND INFORMATION

The site background information, including a site description,
the site history, and information on site geology, hydrogeology,
and surface water hydrology is provided in Sections 2.0 and 3.0
of the Croydon TCE Site Phase I RI Report.

A. 3.0 SCOPING OF THE PHASE II REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY

The overall project goals for the Croydon TCE Site RI/FS are to
determine the nature and extent of the threat posed by the
release of hazardous substances and to evaluate alternatives for
remedying the site problem(s). The overall objective of the RI
is to collect the necessary data to determine the distribution
and migration of contaminants, identify cleanup criteria, and
identify and support the remedial alternative evaluation. The
objectives of the FS are to develop and evaluate the remedial
action alternatives with respect to protection of public health
and environment, compliance with Applicable or Relevant and
Appropriate Requirements (ARARs), and a reduction of contaminant
mobility, toxicity, and volume.

Because only a limited amount of information was available for
the study area and the source(s) of the TCE groundwater
contamination was unknown, a two-phased RI/FS was proposed to
gather sufficient information to meet the project goals.
Phase I RI/FS objectives were subsequently identified and are
outlined on Table 2-1 in the Phase I RI Report. Criteria for
meeting these objectives were also established and are also
given in Table 2-1. The REM III Project Team then identified
the various investigations and data collection activities that
are necessary to meet the criteria. (These are also given in
Table 2-1.) The scope of work conducted under the Phase I
investigation is described in Section 2.0 of the Phase I RI
Report.

For the most part, the Phase I objectives have been
One of the criteria for performing a Phase II RI cent
identification of potential source areas during the Phase I RI..
Based on the findings of • the Phase I hydrogeological
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C
investigation, the TCE plume appears to be emanating from either
Potential Source Area No. 1 or Potential Source Area No. 3b,
which are located just north of U.S. Route 13. (See Figures 4-1
and 4-2 in the RI Report.) Therefore, this area will be the
focus of study during the Phase II RI/FS.

The scoping of the Phase II RI/FS began after receipt, review,
and evaluation of the Phase I data. As mentioned above, one
reason for conducting a Phase II RI is to assess potential
source areas that may be contributing to groundwater
contamination. This Phase II study will focus on doing that.
However, other studies related to confirming or.supporting the
Phase I findings and conclusions will also be performed. Some
of these studies are primarily related to eliminating "Phase I"
data limitations.
One such data limitation concerns groundwater flow and
contaminant transport south of River Road. This area, which was
not a part of the Phase I study area, will be included during
the Phase II RI in order to assess whether another plume of TCE
(emanating from the Bristol area) is migrating and combining
with the Croydon TCE plume. Therefore, the Phase II study area
has been expanded to assess groundwater flow direction and
contaminant transport east of Route 413 and south of River Road.

The Phase II RI/FS has identified five objectives as shown on
Figure A. 3-1. The remainder of this Work Plan describes the

( Phase II scoping activities (i.e., review of existing data,
identification of risks and data limitations, identification of
potential remedial alternatives, etc.) and the proposed scope of
work for the Phase II RI/FS.
A.3.1 SUMMARY OF EXISTING DATA

Please refer to Section 4.0 of the RI Report.
A.3.2 RISK ASSESSMENT

Please refer to Section 5.0 of the RI Report.

A.3.3 APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARs)

One of the primary concerns in the development of remedial
action alternatives for sites governed by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA)
is the degree of public health or environmental protection
afforded by each remedy. EPA policy states that in the process
of developing and selecting remedial action alternatives,
primary consideration should be given to actions that attain or
exceed Applicable or Relevant and Appropriate Requirements

I (ARARs), as defined by the National Oil and Hazardous
, Pollution..Contingency Plan (NCP) and the Superfund
V. and Reauthbrization Act (SARA). The purpose of thisI
I A-3



FIGURE A.3-1
PHASE II RI,TS SCOPING DIAGRAM

CROV30N TCE SITE

PROJECT GOAL

Determine the nature end extent of the threat pond by
th« release of hazardous substances «nd evaluate
alternatives tot remediating the (it* problems.

'
SUMMARY OF PROBLEM

1. Ground water ead surface water in the community of Croydon *r« contaminated with various
organic and inorganic compounds at levels which exceed health-based AKARs.

2. Croundwater is u«<d at a source of potable water by some reiidents of the study area.
3. The source of grouadwater/surfaee water contamination is unknown; however, a source

area is suspected.
4. Another TCE plune may be migrating onto the study area fron an offsite source.
I. Lev levels of PCBs, unrelated to the grouadwater contamination, were detected la all

sail samples.

1
1

OVERALL RI OBJECTIVES

Collect the data necessary to determine
the distribution and migration of
contaminants, identify clean-up criteria,
and -identify and support the rent dial
alternative evaluation.

I

1
PEASE I RI/rS OSJtCTIVCS

1. Characterise tac nature and extent of
troundwater contamination detected
within the southeastern portion of the
study area.

2. Assess the public health aad
environmental cisks posed by
greunduater within the study area.

3. Determine the quality of local aurfaee
water in order to estimate the impact
from groundwater discharge aad
estimate health aad environmental
risks associated with the use of these
waters.

4. Identify potential source areas that
may be contributing to the froundwater
contamination which is present within
the southeastern portion of the study
area.

t
•BASK II tl/TS OBJECTIVES

t Investigate Potential Source Areas
Ho. 1 and »o. 3b to determine whether
these areas are contributing to the
TCE froundwatsr contamination en site.

• Define the northern boundary of the
KE plume.

• Characterise the hydrogeology of the
focused area of investigation south of
River Road.

• Confirm pubic health risks pesed by
the use of groundwater within the
study area.

• Confirm the presence or absence of
PCBs and PAHs ia soil.

-»>

4-

•
OVERALL K OBJECTIVE

Develop and evaluate the remedial action
alternatives with respect to protection of
public health and environment, compliance
with kXARs, and a reduction of mobility
and/or teiicity.

1
^ Based on the site problems, a

two-phased RI/FS is necessary to meet
the project goals and objectives.

PHASE I riKSIKSS

1. Plume boundary is
relatively de-
fined.

2. Resideatial wells
in the focused
area of investiga-
t i o n h a v e
exhibited levels
of TCE above
AJtARs.

3. tow levels of TCE
( < 1 0 u 9 / 1 1
detected in East
Branch of log Run
Creek and Hog Run
Creek.

4. Potential Source
Areas Bo. 1 and 3b
are suspected,
based on findings
of the
Hydr ogeo logic
Investigation.

S. low-level PCBs and
•ABs detected in
sail samples from
three locations.

DATA LIMITATIONS

la. Horthern boundary
needs to be
confirmed.

Ib. Assess possibility
that another TCE
plume is migrating
into the study
area from an
offsite area east
of Rt. 413.

Phase I results.
3. Delaware River

needs to be
sampled along with
an intermittent
stream north of
Potential Source
Area Ito. 1.

4. Delineate and
c h a r a c t e r i s e
source area.

S. Source of VCBs and
PABs is unknown.
Collect background
soil data to
evaluate signifi-
cance of Phase I
results.

flAR300536
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requirements to make CERCLA response actions consistent with
f~ other pertinent Federal and state environmental requirements.

SARA defines an ARAR asi
• Any standard, requirement, criteria, or limitation under

Federal environmental law.

• Any promulgated standard, requirement, criteria, or
limitation under a state environmental or facility siting
law that is more stringent than the associated Federal
standard, requirement, criteria, or limitation.

Applicable requirements are Federal public health and
environmental requirements that would be legally applicable to a
remedial action if that action was not undertaken pursuant to
CERCLA. For example, if hazardous - waste activities were
undertaken pursuant to an approved permit, applicable
regulations would be available to legally define the required
remedial action for site closure. Relevant and appropriate
requirements are Federal public health and environmental
requirements that apply to circumstances sufficiently similar to
those encountered at CERCLA sites, where their application would
be appropriate although not legally required. In addition, SARA
now requires that state ARARs be considered during the assembly
of remedial alternatives if they are more stringent than Federal
requirements. EPA has also indicated that "other" criteria,

( advisories, and guidelines must be considered in devising
remedial alternatives. Examples of such "other" criteria
include EPA Drinking Water Health Advisories, Carcinogenic
Potency Factors (CPFs), and Reference Doses (RfDs).

Section 121 of SARA requires that the remedy for a CERCLA site
must attain all ARARs unless one of the following conditions is
satisfied: (1) the remedial action is an interim measure where
the final remedy will attain the ARAR upon completion;
(2) compliance will result in greater risk to human health and
the environment than other options; (3) compliance is
technically impracticable; (4) an alternative remedial action
will attain the equivalent of the ARAR; (5) for state
requirements, the state has not consistently applied the
requirement in similar circumstances, or (6) compliance with the
ARAR will not provide a balance between protecting public
health, welfare, and the environment at the facility with the
availability of Fund money for response at other facilities
(Fund-balancing).
In addition to governing response actions at a site, ARARs may
also dictate other aspects of the RI/FS. For example, standard
analytical methods may be inadequate to indicate compliance or
exceedance of the ARAR. Therefore, it is often necessary that

j ARARs be considered during the specification of. rf̂ Ŵ cal-
( analytical methods. In light of the RI/FS process, HflRARiU«l«l/
V be considered during the following: (1) Scoping of the Field
j Investigation (Task 1); (2) Risk Assessment (Task 6);

I A-5



(3) Remedial Alternatives Screening (Task 9), and; (4) Remedial
Alternatives Evaluation (Task 10).

ARARs fall into three broad categories, based on the manner in
which they are applied at a site. These categories are as
follows:

• Contaminant Specific - These ARARs govern the extent of
site cleanup. Such ARARs may be actual concentration-
based cleanup levels or they may provide the basis for
calculating such levels.

• Location Specific - These ARARs are considered in view of
natural or man-made site features. Examples of natural
site features include wetlands, scenic rivers, and
floodplains. Man-made features could include, for
example, the presence of historic-districts. ARARs based
on aquifer designations are also location-specific ARARs.

• Action Specific - These ARARs pertain to the
implementation of a given remedy. Examples of action-
specific ARARs include monitoring requirements, effluent
discharge limitations, hazardous waste manifesting
requirements, and occupational health and safety
requirements.

Tables A.3-1 and A.3-2 present a preliminary list of Federal and
State ARARs for the Croydon TCE Site Phase II RI/FS,
respectively. The ARARs are presented based on the category in
which they fall. The rationale for the inclusion of each ARAR
is provided in the tables. The ARARs identified in Tables A.3-1
and A.3-2 will be refined and revised, as necessary, as the

v RI/FS proceeds. A description of these ARARs is provided in the
following paragraphs.

Additionally, Table A.3-3 presents a listing of concentration-
based ARARs for the monitoring well and residential well
contaminants of concern identified during the Phase I RI. These
ARARs are also discussed below.

Federal ARARs
• Resource Conservation and Recovery Act (RCRA) of 1976

(Amended 1984) - Governs the generation, transportation,
storage, and disposal of hazardous wastes. RCRA 40 CFR
Part 264 standards are used for remedial actions
including offsite hauling and disposal of hazardous
wastes, onsite capping and landfilling, and groundwater
monitoring.

• Safe Drinking Water Act - The Safe Drinking Water Act
promulgated National Primary Drinking

• • . , Maximum Contaminant Levels (MCLs). MCLs
standards for contaminants in public drinking water
supply systems. They not only consider health factors.I

1 A-6



( TABLE A.3-1

t FEDERAL ARARs AND TBCsU)
I CROYDON TCE SITE

PHASE II RI/FS

Contaminant-Specific
Requirement

Hazardous Waste Requirements (RCRA
Subtitle C, 40 CPR, Part 264)

Safe Drinking Water Act
Maximum Contaminant Levels (HCLs)

Maximum Contaminant Level Goals
(HCLGs)*

Toxic Substances Control Act
(15 U.S.C. 2601)

TSCA health data, chemical
advisories, and Compliance Program
policy*

Health Advisories, EPA Office of
Drinking Water*

Clean Hater Act (PL92-500)

Federal Ambient Water Quality
Criteria. (AWQC) - human health
through ingestion of water*

Reference Doses (RfD), EPA Office of
Research and Development*
Carcinogenic Potency Factors, EPA
Environmental Criteria and Assessment
Office; EPA Carcinogen Assessment
Group*
Clean Air Act (42 USC 7401)

National Ambient Air Quality
Standards (RAAQS) for six criteria
pollutants (40 CFR Part 30)

Public health basis to list
pollutants as hazardous under
Section 112 of the Clean Air Act*

Rationale

Standards applicable to treating,
storing, and disposing of hazardous
waste.

Remedial .actions may provide
groundwater cleanup to the MCLs.
SARA Section 121(D)(2)(A)(II).

Considered in the public health
evaluation.

RI activities identified presence of
chemical for which health advisories
are listed.

Remedial actions may provide
groundwater remediation to relevant
AWQC.

Considered in the public health
evaluation.
Considered in the public health
evaluation.

Remedial alternatives may include
incineration or groundwater air-
stripping technologies.
Remedial alternatives may include
incineration or groundwater air
stripping technologies.

MKJUUSJ
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TABLE A.3-1
FEDERAL ARARs AND TBCsd)
CROYDON TCE SITE - PHASE II RI/FS
PAGE TWO

Contaminant-Specific

Requirement

Health Effects Assessments*

Pesticides Registration, Tolerances,
and Action Levels*

Rationale

Considered in the public health risk
assessment included in RI Report.
Pesticides are considered possible
site contaminants.

Location-Specific

Requirement

EPA's Groundwater Protection
Strategy*

Endangered Species Act of 1978
(16 USC 1531)

Fish and Wildlife Coordination Act
(16 USC 661}

Fish ft Wildlife Improvement Act of
1978 (16 USC 742)

Fish ft Wildlife Conservation Act of
1980 (16 USC 2901)

Rivers and Harbors Act of 1899
(33 CFR Parts 320-327)

Regulation of Activities Affecting
Waters of the U.S. (33 CFR,
Parts 320-329)

Section 404(b)(l) Guidelines for
Specification of Disposal Sites for
Dredged or Fill Material (40 CFR
Part 230)

Dredged Material Disposal Sites
Removal or Restriction Procedures
(404c); 40 CFR, Part 231

Executive Orders 11988 (Floodplain
Management) and 11990 (Protection of
Wetlands)

Rationale

Remedial alternatives must consider
EPA classification of groundvater at
site.

Considered in the public health and
environmental assessment.

Remedial alternatives may affect
protected habitats.

Remedial alternatives may affect
protected habitats.

Remedial alternatives may affect
protected habitats.
Remedial alternatives may affect the
Delaware River.
Corps of Engineers regulations apply
to navigable waters.

Remedial alternatives may
potentially include dredging and
filling in wetlands.

Remedial alternatives may
potentially include dredging and
filling in wetlands.

Both floodplain and wetland
resources may be affected by the
site remedial alternative^.^ o ft o c , (
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(~ TABLE A. 3-1
v FEDERAL ARARs AND TBCsd)

« CROYDON TCE SITE - PHASE II RI/FS
I PAGE THREE

Action-Specific

Requirement

Safe Drinking Water Act

Underground Injection Control
Regulations (40 CFR, Parts 144,
145, 146, and 147)

Clean Water Act
HPDES Permit Requirements

Threshold Limit Values, American
Conference of Governmental Industrial
Hygienists*
Occupational Safety and Health
Administration Requirements (29 CFR,
Parts 1910, 1926, and 1904)

Department of Transportation Rules
for Hazardous Materials Transport
(49 CFR, Parts 107, 171.1-171.500)

Hazardous Waste Requirements (RCRA
Subtitle C, (40 CFR Part 264)

General Pretreatment Regulations for
Existing and Hew Sources of
Pollutants (40 CFR Part 403)

Rationale

May be applicable to onsite
groundwatar recirculation systems .
and tracer studies.

Remedial alternatives may include
discharge to surface waters.
May be appropriate requirements for
air concentrations during remedial
activities.
Required for workers engaged in
onsite remedial activities.

Remedial alternatives include
offsite treatment and disposal.

Applicable to treating, storing, and
disposing of hazardous wastes.
Considered for remedial alternatives
involving pratreatment of
groundwater prior to treatment to a
POTW.

1. ARAR: Applicable or Relevant and Appropriate Requirement.
TBC Other Criterion, Advisory or Guideline "to be considered."

'( AR3005UI
I
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TABLE A.3-2 .

COMMONWEALTH OF PENNSYLVANIA
APPLICABLE OR RELEVANT AND APPROPRIATE STATE REQUIREMENTS

CROYDON TCE SITE

Action-Specific

Requirement

Pennsylvania Solid Waste Disposal
Regulations, PA Code Title 25,
Chapter 75

Pennsylvania Pollutant Discharge
Elimination System (KPDES) Rules, PA
Code Title 25, Chapter 92

Pennsylvania Hastewater Treatment
Requirements, PA Code Title 25,
Chapter 95

Pennsylvania Industrial Waste
Regulations, PA Code Title 25,
Chapter 97

Pennsylvania Special Water Pollution
Regulations, PA Code Title 25,
Chapter 101
Pennsylvania Air Pollution Control
Regulations, PA Code Title 25,
Chapters 121 through 143

Pennsylvania Storm Water Management
Act of October 4, 1978, Act No. 167

Pennsylvania Erosion Control
Regulations, PA Code Title 25,
Chapter 102
Pennsylvania Hazardous Substances
Transportation Regulations PA Code
Title 13 (Flammable Liquids and
Flammable Solids) and Title 15
(Oxidizing Materials, Poisons, and
Corrosive Liquids)

Rationale

Standards for treating, storing, and
disposing of hazardous wastes.

Remedial actions may include
discharge to surface waters.

Remedial actions may include
discharge to surface waters.

Remedial actions may include
discharge to surface waters.

Applicable for permitted solid waste
disposal facilities.

Incineration is considered a
potential remedial action.

Remedial actions may require
stormwater management systems.
Soil disturbances during proposed
remedial actions may require erosion
and sedimentation control measures.

Applicable to wastes shipped offsite
for analysis, treatment, or
disposal.

AR3Q05i*2
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TABLE A 3—2
COMMONWEALTH OF PENNSYLVANIA
APPLICABLE OR RELEVANT AND APPROPRIATE STATE REQUIREMENTS
CROYDON TCE SITE
PAGE TWO

Contaminant-Specific

Requirement

Pennsylvania Water Quality Standards,
PA Code Title 25, Chapter 93
Pennsylvania Air Pollution Control
Regulations, PA Coda Title 25,
Chapters 121 through 143

Rationale

Remedial actions may include
discharge to surface waters.
Incineration is considered a
potential remedial action.

Location Specific
Requirement

Pennsylvania Wild and Scenic Rivers
Act

Rare and Endangered Species
Regulations PA Code Title 58

Rationale

Considered in the public health and
environmental assessment. Remedial
actions may include discharge to the
Hog Run Creek or Delaware River.
Considered in the public health and
environmental assessment.

( AR3005<r3
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but also the economic and technical feasibility of removing a
contaminant from a water supply system. EPA has also recently
proposed Maximum Contaminant Level Goals (MCLGs) for several
organic and inorganic compounds in drinking water. MCLGs are
non-enforceable guidelines that do not consider the technical
feasibility of contaminant removal.

• Toxic Substances Control Act of 1976 - The Toxic
Substances Control Act (TSCA) provides authority to
require testing of chemical substances entering the
environment and to regulate them, where necessary.
Polychlorinated biphenyl (PC3) regulation and enforcement
(40 CFR Part 761) are important aspects of TSCA. 40 CFR
Part 761 established regulations for manufacturing,
processing, distributing in commerce, and prohibitions
for using PCBs.

• USEPA Health Advisories - Health Advisories are
non-enforceable guidelines, developed by the EPA Office
of Drinking Water, for chemicals that may be
intermittently encountered in public water supply
systems. Health Advisories are available for short term,
longer-term, and lifetime exposures for a 10-kg child
and/or a 70-kg adult.

• Clean Water Act (as amended) - This act governs point-
source discharge through the National Pollutant Discharge
Elimination System (NPDES), as well as discharge of
dredge or fill materials and oil and hazardous spills to
U.S. waters.

Also, Ambient Water Quality Criteria (AWQC) were
developed for 64 pollutants in 1980 (45 CFR Part 231)
pursuant to Section 304(a)(l) of the Clean Water Act.
In 1983, EPA revised nine criteria previously published
in the "Red Book" (Quality Criteria for Watef, 1976), and
in the 1980 criteria documents. These criteria are not
legally enforceable, but have been used by many states to
develop enforceable water quality standards. AWQC are
available for the protection of human health from
exposure to contaminants in drinking water, from
ingestion of aquatic biota, and for the protection of
freshwater and saltwater aquatic life.

• Clean Air Act of 1967 - This act governs air emissions
resultingfromremedial actions. The Clean Air Act
promulgated the National Ambient Air Quality Standards
(NAAQS) (40 CFR Part 50). NAAQS are available for
six chemicals or groups of chemicals and for airborne
particulates. The sources of the contaminants and the
routes of exposure were considered in the formuLa&icm^xf
the standards. These standards do not considemtWUdasVi
of achievement or the feasibility of implement at ton. "The
NAAQS allow for a margin of safety to account for
unidentified hazards and effects.



• Health Effects Assessments (HEAs) - HEAs present toxicity
data for specific chemicals for use in public health
assessments. Also considered applicable are Carcinogenic
Potency Factors and Reference Doses provided in the
Superfund Public Health Evaluation Manual (USEPA, 1986).

• Groundwater Protection Strategy - EPA's policy is to
protect groundwater as needed for its highest present or
potential beneficial use. This policy will be
incorporated into future regulatory amendments. The
strategy designates three categories of groundwater:
- Class 1 - Special Groundwaters - Waters that are

highly vulnerable to contamination and are either
irreplaceable or ecologically vital sources of
drinking water.

Class 2 - Current and Potential Sources of Drinking
Water and Waters Having Other Beneficial Uses - Waters
that are currently used or that are potentially
available.

- Class 3 - Groundwater Not a Potential Source of
Drinking Water and of Limited Beneficial Use - Class 3
groundwater units are further subdivided into
two subclasses.
— Subclass 3A includes groundwater units that are

highly to intermediately interconnected to adjacent
groundwater units of a higher class and/or to
surface waters. They may, as a result, be
contributing to the degradation of the adjacent •
waters. They may be managed at a similar level as
Class 2 groundwaters depending upon the potential
for producing adverse effects on the quality of
adjacent waters.

— Subclass 3B is restricted to groundwater units
characterized by a low degree of inter-connection
to adjacent surface waters or other groundwater
units of a higher class within the Classification
Review Area. These groundwaters are naturally
isolated from sources of drinking waters in such a
way that there is little potential for producing
adverse effects on quality. They have low resource
values outside of mining or waste disposal.

• Endangered Species Act of 1978 (16 USC 1531) - This act
provides for consideration of the impacts on endangered

i and threatened species.
v • Fish and Wildlife Coordination Act (16 USC 6dkR 3-Q (JhSit 6
VT act provides for consideration of the impacts on wetlands
j and protected habitats.

A-14



• Fish and Wildlife Improvement Act of 1978(16 USC 742a) -
This act provides for consideration of the impacts on
wetlands and protected habitats.

• Fish and Wildlife Conservation Act of 1960
(16 USC 2901) - This act, too, provides for consideration
of the impacts on wetlands and protected habitats.

• Regulation of Activities Affecting Water of the U.S.
(33 CFR Parts 320-329) z These U.S. Army Corps of
Engineers Regulations are applicable to wetlands and
navigable waters.

• Section 404fb)(l)r Guideline for Specification of
Disposal Sites for Dredged. or Fill Material
(40 CFR Part 23) - These established guidelines are
applicable to the dredge and fill of wetland
environments.

• Dredged Material Disposal Sites Denial or Restriction
Procedures (Section 404 Procedures) (40 CFR Part 231) -
These established procedures for prohibiting or
withdrawing the specification or denying, restricting, or
withdrawing the use for specification, of any defined
area as a disposal site for dredged or fill material are
pursuant to Section 404(c) of the Clean Water Act.

• Occupational Safety and Health Act (OSHA requirements?
29 CFR Parts 1910, 1926, and 1904) - OSHA regulations
provide occupational safety and health requirements
applicable to workers engaged in onsite field activities.

• Federal Floodplain Executive Order (11938) - This
executive order provides for consideration of floodplains
during remedial actions. It is implemented by EPA's
August 6, 1985 Policy on Floodplains and Wetlands
Assessments for CERCLA actions (CERCLA Compliance
Policy).

• Federal Wetlands Executive Order (11990) - This order
provides for consideration of wetlands during remedial
actions and is implemented by EPA's August 6, 1985 Policy
on Floodplains and Wetlands Assessments for CERCLA
actions (CERCLA Compliance Policy).

• DOT Rules for Hazardous Materials Transport (49 CFR,
Parts 107, 171.1 - 171.500) - These regulate the
transport of hazardous waste materials including
packaging, shipper equipment, and placarding. These
requirements are considered applicable to any wastes
shipped off site for laboratory'analysis, f̂f̂ fflfr̂ fPj

A-15



Commonwealth of Pennsylvania ARARsw • Pennsylvania Solid Waste Disposal Regulations - These
govern the generation, transportation, storage, and
disposal of hazardous wastes.

• Pennsylvania National Pollutant Discharge Elimination
System (NPDES) Rules - These rules govern point-source
discharge to Pennsylvania waters through the Clean Water
Act.

• Pennsylvania Water Quality Standards - These set forth
water quality standards for receiving streams based upon
designated uses.

• Pennsylvania Wastewater Treatment Requirements - These
wastewater treatment regulations are required to maintain
water quality, including effluent limitations based on
best-practical-control technologies and waste-level
allocations for pollutants for which minimum treatment
requirements have not been established.

• Pennsylvania Industrial Waste Treatment Regulations -
These regulations provide requirements and standards for
treatment of industrial waste discharges to surface
waters and underground waters.

\-^ • Pennsylvania Special Water Regulations - These
regulations establish a procedure for mandatory
notification of downstream users in the case of an
accident in which a toxic substance enters surface
waters. They also specify bonding requirements for solid
waste facilities that would ensure closure of a permitted
site in a manner that would abate or prevent water
pollution.

• Pennsylvania Air Pollution Control Regulations - These
govern air emissions from remedial actions and provide
for the control and prevention of air pollutants. They
also provide guidance for the design and operation of air
pollution sources.

• Pennsylvania Storm Water Management Act - This act
requires measures to control stormwater runoff during
alterations or development of land. Stormwater
management systems must be constructed in a manner
consistent with the county watershed management plan.

• Pennsylvania Erosion Control Regulations - These
regulations govern erosion and sedimentation control
resulting from remedial actions that may involve earth-

• moving activities. AR3Q05l*8
.V. • Pennsylvania Hazardous Substances Transportation
j Regulations - These regulate the transport of flammable *'"
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I

liquids and solids, oxidizing materials, poisons, and
corrosive liquids. These requirements may be applicable
to any wastes shipped offsite for laboratory analysis,
treatment, or disposal.

A. 3. 4 PRELIMINARY SCOPING OF REMEDIAL TECHNOLOGIES

A focused Feasibility Study (FFS) has been prepared to evaluate
alternatives for eliminating public health risks that are
present because of consumption of groundwater by domestic well
owners. This FFS is primarily aimed at evaluating alternate
water supplies and in-house water treatment systems, in addition
to the no-action alternative. Remediation of contaminated
groundwater (i.e., the entire plume) will be considered in the
Phase II FS.

Based on the Phase I RI data, environmental problems associated
with the Croydon TCE Site are primarily limited to the
groundwater. However, it is possible that during the Phase II
RI, the source(s) of the groundwater problem may be identified
and subsequently characterized. Therefore, technologies for
soil/waste remediation have also been developed and are
presented on Table A. 3-4.

As shown on Table A. 3-4, potential remedial technologies have
also been identified for remediating surface water/sediment;
however, public health and environmental risks posed by these
media are relatively low and consequently, may not require
remediation.

The screening of technologies and the identification of
innovative technologies will begin shortly after the Phase II RI
is initiated. As the RI progresses, additional screening and
identification of other technologies will occur. (The screening
criteria are discussed in Section A. 5.0. ) Technologies
remaining after screening will be combined into alternatives.
To the degree possible, treatment alternatives will be developed
that would eliminate the need for long-term management at the
site and that would reduce toxicity, mobility, or volume as
their principal element, in accordance with SARA.

In the event that the source of the groundwater problem is
identified, an amendment to this Work Assignment will be
submitted if treatability studies are warranted. This amendment
will include a budget increase which will include provisions to
research and identify candidate treatability studies, develop
treatability study specifications, procure the appropriate
vendors to perform the treatability study, and provide
management during the treatability study. The results of the
treatability study will be used to support the feasibility study
and the EPA Record of Decision (ROD).
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A. 3. 5 DATA LIMITATIONS/REQUIREMENTS

This section summarizes the data that are necessary to meet the
overall objectives for performing the Phase II -RI/FS at the

• Croydon TCE Site. The required data were identified by
reviewing the Phase I RI data base and then determining the data
needed to adequately meet the Phase I objectives, assess the
risks to the public health and environment, and to evaluate the
feasibility of remedial alternatives. Table A.3-5 provides the
data limitations/ requirements identified during the Phase II
RI/FS scoping process. The period of data collection (i.e.,
Phase I RI or Phase II RI) and the specified end uses of the
data (i.e., risk assessment, feasibility study, etc.) are also
given in this table. A summary of the specific Phase II RI/FS
data limitations/requirements is provided below.

• Potential Source Areas No. 1 and' No. 3b were identified
during the Phase I RI as areas which may act as potential
sources of groundwater contamination. The extent of
environmental contamination (soil, groundwater)
attributed to these source areas are unknown.

• The limits of the northern boundary of the contaminant
plume were not defined during the Phase I RI. Additional
data are required to delineate the extent of
contamination north of U.S. Route 13.

/
v • Define the position of the groundwater divide near the

East branch of Hog Run Creek and its probable impact on
the migration of contaminants.

• Determine the nature of the immiscible white liquid found
in several of the monitoring wells.

• Define the local groundwater flow patterns near the
intermittent stream, which is located north of Potential
Source Area No. 1.

• In addition to the groundwater contaminant plume, the
Phase I RI results suggest the possibility that another
(offsite) TCE plume is migrating to the study area. The
boundaries of the Phase I study area need to be expanded
to confirm the presence/absence of this plume.

• Confirm the presence/absence of contaminants in the
residential wells sampled during the Phase I RI to
confidently characterize the risks to the public health.

• The Phase I RI identified the presence of pesticides,
polychlorinated biphenyls (PCBs) and polycyclic aromatic

. hydrocarbons (PAHs) in soil samples obtained from
I 3 sampling locations. Additional data on the aA§tU5<̂  S$d
f ' extent of PCS, PAH, and pesticide contami«iwiy.V ̂ Hi
^- background soil samples and in the Rohm & Haas landfill
} are required. It is currently unknown if the soil

I A-19
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samples represent contaminants detected in the soil, or
x^. if these compounds are potentially attributed to the

landfill. Fill material from the landfill may have been
placed in areas where the Phase I soil samples were

' collected, based on conversations with a local property
owner.

• The quality of surface water and sediment in the Delaware
River and the unnamed stream located north of Route 13
was not defined during the Phase I RI. Because of field
sampling limitations, no data are available to
characterize the nature and extent of contamination
associated with these surface water bodies.

A. 3.6 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY OBJECTIVES

The overall objectives for the Croydon TCE Site RI/FS are to
determine the nature of the public health and environmental
risks posed by the site and to identify and establish remedial
action alternatives to mitigate these concerns. Because of the
limitations associated with the available data, the Croydon TCE
Site RI/FS was conducted in two phases. The objectives of the
Phase I RI/FS are provided below.

• Characterize the nature and extent of groundwater
contamination, which was previously detected in the
southeastern portion of the study area.

• Assess the public health and environmental risks posed by
groundwater contamination within the study area.

• Determine the quality of local surface waters to estimate
the impact from groundwater discharge and estimate health
and environmental risks associated with the use of these
surface waters.

• Identify potential source areas that may be contributing
to groundwater contamination within the southeastern
portion of the study area.

Data limitations were identified following a review of the
Phase I RI data. The data required to adequately assess the
risks to the public health and environment and to evaluate
remedial alternatives were then determined. These data
limitations were provided in Section A.3.4. To address these
limitations, specific Phase II RI/FS objectives were
established. The specific Phase II RI/FS objectives and
rationale are provided in Table A.3-6.

A.3.7 TECHNICAL RATIONALE, OBJECTIVES, AND
METHODOLOGIES FOR DATA COLLECTION

I
v. The purpose of this section is to present the method
- which the data limitations and the Phase II RI/FS objectives

f will be addressed. Table A.3-7 outlines the criteria for

I A-22



r TABLE A.3-6

SPECIFIC PHASE II RI/FS OBJECTIVES "
CROYDON TCE SITE

r

Specific Phase II RI/FS Objectives

1. Investigate Potential Source Area
No. 1 and Mo. 3b to determine
whether they are the source of the
TCE groundwater contamination.

2. Define the northern boundary of
the TCE plume.

3. Characterize the hydrogeology of
the focused area of investigation.

Rationale

Data collected during the
hydrogeologic and residential veil
investigations have indicated that
the TCE plume may be emanating froa
the area north of U. S. Route 13.
Two potential source areas were
identified through the use of
historical aerial photographs.

Monitoring wells are required both
upgradient and downgradient from
Potential Source Area No. 1 and
No. 3b to define the northern limits
of the TCE plume.

The hydrogeology of the focused area
of investigation is well documented
with the exception of the area near
River Road, which borders the study
area to the south. Based on the
Phase I RI data, a groundwater divide
exists between the East Branch of Bog
Run Creek and the Rohm s Haas
treatment pond. The role of the
groundwater divide is important to
assess fate and transport of site
contaminants in the groundwater. In
addition, there is the possibility
that a second TCE plume, emanating
east of Rt. 413, may be migrating
toward the East Branch Bog Run Creek.
This will be assessed during the
Phase II RI.

C
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TABLE A. 3-6
SPECIFIC PHASE II RI/FS OBJECTIVES
CROYDON TCE SITE
PAGE TWO

Specific Phase II RI/FS Objectives

4. Confirm public health ricks posed
by the use of groundwater within
the study area.

5. Confirm the presence or absence of
PCBs in the soil.

6. Define the nature and extent of
contamination in the Delaware
River and the unnamed stream
located north of Route 13.

Rationale

In order to characterize public
health risks more accurately, a
second round of sampling vill be
performed on all residential veils
within the study area that have
exhibited TCE above health-based
ARARs.

Soil sampling was performed in three
areas that allegedly contained fill
material from the Rohm & Haas
landfill. Analysis of these samples
revealed low levels of PCBs and PAHs.
A second round of samples will be
collected from these areas to confirm
the presence/absence of PCBs and PAHs
in soil. Soil samples vill also be
taken from the Rohm £ Baas landfill
area and two background (offsite)
areas.

This objective vas not fully
satisfied during the Phase I RI
because the intermittent stream vas
dry and there vere time constraints
associated with sampling the Delaware
River. To satisfy this Phase I
objective, these surface waters vill
be sampled during the Phase II RI.
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meeting each of the specific Phase II HI/F15 objectives and the
data gathering activities selected to -meet these objectives.

The scoping of the Phase II RI/FS vas conducted during a review
of the Phase I RI results. This "brainstorming* period resulted
in the development of the Phase II RI/FS objectives and the
criteria to meet these objectives. Data collection activities
were subsequently proposed to satisfy the .criteria.

To meet Objective Number 1 (Investigate Potential Source Area
No. 1 and No. 3b) a soil investigation will iae -conducted. ~Xhe
soil investigation includes soil gas -analysis, .and surface .and
subsurface soil sampling and analysis. . . . The soil, sampling
investigation is discussed in detail in Section 4- 3.1. .The soil
sampling investigation will also obtain information to satisfy
Objective No. 5 (confirm the presence- or absence- of. PCBs and
PAEs in soils) .

To satisfy the criteria for characterizing limits of the
groundwater plume and the hydrogeology of the focused .area,
(Objective No. 2 and 3), a hydrogeologic investigation will be
conducted. The hydrogeologic investigation is outlined -in
Section A. 4. 3. 2 of this report. Barn aspect ti£ ±fae
hydrogeologic investigation (i.e., location and number of veils,
sample analysis, etc.) is discussed in Section A.4-3J2* -!£he
hydrogeologic investigation will also obtain information to
determine the extent to which the potential source areas are
contributing to the groundwater contamination.

Objective No. 4 (Assess the Public Health and
Risks Posed by Groundwater Within the Study Area) vill he
accomplished by obtaining additional data ±o d̂etermine -the
presence/absence of contaminants (TCE) in domestic wells within
the study area. To satisfy this criterion, selected residential
wells will be resampled. Section A. 44,3 .3 (Residential Hell
Survey/Investigation) discusses the -rationale -behind the
residential well investigation.

To meet Objective No. 6 (Determine the Quality of Surface Waters
and Sediments), a surface water and sediment investigation, vill
be conducted. This investigation will consist of collecting
surface water and sediment samples from -the Delaware River and
the unnamed stream located north of Route 13. Section A. 4, 3. 5
outlines the rationale for the various aspects of this
investigation.

A more detailed description of the field investigations -is given
in Section A. 4. 3 (Field Investigations).

Additionally, to meet the RI/FS objectives, analytical options
must be selected. Appropriate analytical options must be chosen
to support the Data Quality Objectives (DQOs) for the. samples
collected. DQOs and Precision, Accuracy, Representativeness ,
Completeness, and Comparability (PARCC) -goals are *
detail in the Field Operations Plan (FOP). -The
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analytical options to support an Phase II RI/FS are given in
( five general categories.

r » Level V - Analysis by non-standard methods that may
' require -method modification and/or development, as well

as accelerated turnaround, time.

• .Level IV — All analyses are performed in an offsite
laboratory using CLP protocols.

• Xevel TTT — laboratory analysis performed in an offsite
using methods other than the CLP Routine

Analytical -Services (RAS).

«• Xevel XT — ~3?isld analysis ns±ng a -mobile laboratory.

.--• Xevel Z — Field screening or analysis using portable
instruments.

A.4.D TASK PLSN TOR REMEDIAL IHVESTIGATION

-4prl 1-rm -identifier the tasks that will be implemented to
conduct -the "Phase 13 "HI/PS for the Croydon TCE Site. The RI
-vill be comprised of Tasks 1 through B as defined below:

"Task 1 - Project Planning
Task 2 - Community Relations
Task 3 - Field Investigation
Task 4 - Sample Analysis and Data Validation
Task 5 — Data .Evaluations
Task -6 — Risk Assessment
Task 7 - Treatability .Study/Pilot Testing
Task B — Remedial Tn vgst * g^+ ̂  nrt Report

The FS tgiii he comprised of Tasks 9 through 12 as defined below:

<• Task 9 • — Remedial Alternatives Screening
* Task 10 — Remedial -Alternatives Evaluation
* Task 11— Feasibility Study Report
• Task 12 - Post RI/FS Support

Section A. 5.0 provides a detailed description of the FS tasks.
The remainder pf th*3 ?prt*j"̂  pr"^^^»g a dgta*!*"* description of
the RI tasks.
A*4.1 TASK 1— PROTECT PLANKIKG

The performance of this task results in the preparation and
sunmittal of the Draft and Final Phase ~n RI/FS Work Plan and
Field OpPTrit-lTms Plan- The- activities that comprise this task
are:

• Data Collection and Review ft R 3 Q Q 5 6 1
• Site Reconnaissance HII^WW

I * &R&R/DQO Determination (Preliminary)

\



Remedial Alternatives Identification (Preliminary)
Preliminary Risk Assessment
RI/FS Brainstorming and Scoping Meetings
Phase II Work Plan Preparation
Phase II Field Sampling and Analysis Plan (FSAP)
Preparation
Phase II Site Management Plan (SMP) Preparation
Phase II Health and Safety Plan (HASP) Preparation

A.4.2 TASK 2 - COMMUNITY RELATIONS

All community relations activities for the Phase I and Phase II
RI/FS were presented in the Final Phase I RI/FS Work Flan.
Therefore, no additional support over and above what is stated
in the Phase I RI/FS Work Plan is required.

The REM III Team will or has provided the following support
during the Phase I and Phase II RI/FS:

• Preparation of a Draft and Final Community Relations Plan
(completed).

• Preparation of 5 fact sheets (2 fact sheets have been
prepared to date).

• Participation at 3 public meetings (1 meeting has been
conducted to date).

• Preparation of meeting minutes (1 meeting has been
conducted to date).

Specifically, a public meeting will be held upon completion of
the Phase I RI/FS Report (and Phase II Work Plan), and Phase II
RI/FS. Preparation of a Responsiveness Summary will be
discussed under Task 12.

A.4.3 TASK 3 - FIELD INVESTIGATIONS

This task describes the various field investigations that will
be conducted to collect data for meeting the specific Phase II
RI/FS objectives that were discussed previously. The following
field investigations will be performed as part of the Phase II
RI:

• Bydrogeologic Investigation
• Domestic Well Survey/Investigation
• Surface Water and Sediment Investigation
• Soil Investigation

The following subsections provide the details of these
investigations.

AR300562
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' A.4.3.1 Field Activities

A.4.3.1.1 Preparation of Bid Specifications
i and Subcontract Procurement

Under this subtask, two bid specifications will be prepared. A
subcontractor will be procured for drilling and installation of
9 monitoring wells, and approximately 15 test borings.
Following the drilling program, a subcontractor will be procured
in order to remove drums containing drill cuttings and
decontamination fluids. The preparation of the bid
specifications was conducted in conjunction with the development
of this Phase II Work Plan to avoid delays when procuring
subcontractors.

A.4.3.1.2 Mobilization

This subtask will consist of field personnel orientation and of
equipment mobilization and will be performed at the initiation
of the Phase II field activities, as necessary. A field team
orientation meeting will be held at the NUS office to
familiarize personnel with the site history, health and safety
requirements, and field procedures.

Equipment mobilization may include, but will not be limited to,
the setup of the following equipment:

( • Soil gas survey equipment.
• Sampling equipment for surface water, sediments, and

groundwater.
• Health and safety decontamination equipment.

The field office trailer was mobilized during Phase I of the RI
will be used for the Phase II RI. The trailer is currently
located on the Rohm & Haas property and has electrical and
telephone service. Before any drilling is conducted, onsite
underground utilities will be located by contacting the

•;. appropriate utility companies (i.e., gas, electric, telephone).
A.4.3.2 Hvdrogeoloqic Investigation

The goals of the Phase II hydrogeologic investigation at the
Croydon TCE Site are to (1) determine if Potential Source Area
No. 1 and No. 3b are contributing to groundwater contamination
within the study area, (2) define the site geology and
hydrogeology north of Route 13, (3) define the possible
groundwater divide located in the vicinity of River Road/Rohm &
Haas Manufacturing Area B, (4) confirm the extent of the
groundwater contaminant plume, and (5) determine whether another
TCE plume is migrating into the study area from an offsite
source.

C Groundwater sampling data from residential and gh
monitoring wells taken during the Phase I RI have confirmed that
groundwater in the southeastern portion of the study area is
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>~ contaminated with TCE and other related compounds. These data
indicate a possible source of contamination in an area just

v-> north of U.S. Route 13 in the area between Penn Street (to the
: west) and Bristol Lanes (to the east). Historical aerial
1 photographs of this area have been used to identify two

potential source areas (No. 1 and No. 3b), which will be the
focus of this investigation (see Figure A.4-1).

The specific data outputs from the proposed hydrogeologic
investigation will include the determination of the following:

• Extent of contamination in the alluvial aquifer to the
north of state Route 13, west of Bristol Lanes and east
of Penn Street.

• Groundwater flow patterns and rates in the vicinity of
the small intermittent stream north of Potential Source
Area No. 1.

• The location of a groundwater divide between the East
Branch of Hog Run Creek and the water treatment basins on
Rohm & Haas Manufacturing Area B.

• Hydraulic characteristics of the alluvial aquifer at the
newly installed, Phase II monitoring wells.

• Confirm the interaction between surface waters and
\_, groundwater within the study area.

• Assess background groundwater quality.

The hydrogeologic field investigation consists of the following:

• Drilling and installation of nine new monitoring wells.
A shallow and deep well will be installed at 4 locations
and a shallow well will be installed at 1 location. Two
locations (MW-16 and MW-17) will be within Potential
Source Area No. 1. Three locations (MW-18, MW-19,
and MW-20) will be used to assess Potential Source Area
No. 3b.

• Sampling and analysis of all newly installed monitoring
wells (9), 29 REM III "Phase I" monitoring wells, and
24 Rohm & Haas monitoring wells.

• Hydrologic testing (i.e., slug tests) of newly installed
monitoring wells.

• Installation of two staff gauges in the intermittent
stream to the north of Bristol Lanes and Potential Source
Area No. 1.

• Two comprehensive rounds of water level measur^RruQlfl^&H
all monitoring wells and staff gauges.I
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Fig A. 4-1
(See back pocket)

( AR300565
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The data obtained through the field investigation will be
evaluated and combined with historical site information and
available geologic/hydrogeologic publications to provide an
assessment of the geologic and hydrogeologic conditions within
the site area.

As described above, a total of 9 monitoring wells will be
installed. Five well locations have been determined at this
time. Four well locations will consist of a water table well
and a deep alluvial well. One location (MW19) will consist only
of a shallow well. The well locations will provide data to
determine lateral and vertical variations in contaminant
concentrations, determine vertical flow components within the
aquifer, provide data for determining groundwater flow patterns
and the area where the source of contamination is located.

The proposed monitoring wells, the- REM III "Phase I" monitoring
wells, and the location of the Rohm & Haas wells are shown in
Figure A. 4-1. The rationale for each well location and the
primary functions for each well cluster are listed in
Table A. 4-1. The proposed well locations were selected by the
REM III Team with input from EPA based on the locations of
suspected source areas, the observed locations of TCE-
contaminated wells, the locations of existing groundwater
monitoring points currently available for sampling, the overall
expected groundwater flow pattern for the area, and the data
requirements of the Phase II RI/FS.

Well depths are projected to be approximately 15 to 25 feet deep
for water table wells and from 35 to 65 feet deep for deep
alluvial wells. Drilling, well construction/installation
techniques, well development, and aquifer testing methods are
described in the following subsections.

During the field investigation, two staff gauges will be
installed in the intermittent stream north of Potential Source
Area No. 1. The four staff gauges installed during Phase I of
the RI will be re-surveyed for horizontal and vertical control
because of suspected vandalism. The staff gauges will provide
information to help define local surface water/groundwater
interactions.

A.4.3.2.1 Drilling Operations

Hollow stem auger drilling is the preferred method. Potable
water may be used if difficult drilling conditions are
encountered. Each boring will be lithologically logged by the
field geologist via split-barrel samples or cuttings, depending
on the drilling/sampling techniques used. A complete log of
each boring will be maintained, describing lithologies, depths
of contacts, water levels/water yielding zones, total dept^
and any other pertinent data that may be discovered-A R@e
samples will be described using the Unified Soil Classification
System (USCS). For geologic description purposes, split-barrel
sampling will b*» ""formed at 5-foot intervals during

A-3 4
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! = *operations. Detailed logging procedures for samples are
described in the FOP.

Continuous sampling for soil analyses will be performed at
monitoring well location MW19 since it is adjacent to a
suspected source area. Samples will be collected from the
ground surface to the water table, approximately 15 feet. A
three-inch split spoon will be used to collect the sample. A
total of 5 samples will be taken and analyzed for volatile
organics.

A.4.3.2.2 Well Construction/Installation

Monitoring wells will be constructed of NSF-certified 2-inch
diameter, nonglued-flush-joint, threaded. Schedule 40 PVC casing
and wellscreens equipped with a 2-foot trap below the screen and
a PVC end plug. The trap will be used to collect DNAFL if
encountered. Figure A.4-2 illustrates typical well construction
details for a monitoring well.

Well screens will be 10 feet in length with a slot size of
0.02 inches. The monitoring well installation procedure will
consist of placing the PVC pipe and screen into the completed
boring and backfilling the annulus of the boring, around the
well screen, and approximately 1 to 3 feet above the well screen
with clean silica sand* A bentonite pellet seal (minimum 2-fpot
thickness) will then be installed; the remainder of the annulus
of the boring will be backfilled with a cement-bentonite grout
to ground surface. The depths of all backfill material will be
constantly monitored during the well installation process by
means of a weighted steel or plastic tape.

Protective steel casings equipped with locking caps will be
installed around all wells. Flush-mounted casings (see
Figure A.4-3) may be installed at locations where a protruding
casing would be undesirable (near roadways). Keyed-alike locks
will be supplied by the drilling subcontractor for all wells.
Monitoring wells will be surveyed after installation to
determine vertical and horizontal coordinates.

A.4.3.2.3 Well Development

Monitoring wells will be developed after installation to remove
fines and sediments from around the well screens and to remove
drill cuttings and residual drilling fluids from the area around
the monitored interval of the boring. Wells will be developed
by air lift, bailing and surging, or by pumping, as determined
by the field geologist.
A.4.3.2.4 Aquifer Testing

Monitoring wells will be used for aquifer testing toni
the groundwater flow conditions. The data generated *ErV
tests will be used to define the water-yielding characteristics
of the formation, develop groundwater velocity values for the
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alluvial aquifer, and estimate the rate of groundwater movement
across and away from the site. Slug tests will- be performed in
the newly installed, Phase II monitoring wells and
evaluatedusing the most appropriate evaluation technique for
each type of test and for each individual set of hydrogeologic
conditions. (The wells and evaluation techniques will be
determined following the drilling program.) Pressure
transducers and data loggers will be used for data collection,
where appropriate, to obtain the most accurate field data
possible. It is anticipated that each new monitoring well will
be tested.

A.4.3.2.5 Water Level Monitoring

At least two comprehensive rounds of water level measurements
will be made from the 29 Phase I REM III monitoring wells, the
9 Phase II monitoring wells, and selected Rohm & Haas monitoring
wells. Staff gauge readings along Hog Run Creek and the
intermittent stream to the north of the site will be recorded
during each round of water level measurements. All measurements
for each collection round shall be collected within a 24-hour
period of consistent weather conditions to minimize atmospheric/
precipitation effects on groundwater conditions. Measurements
will be taken with an M-scope (electrical water-level
indicator), that has permanent markings at 1-foot intervals and
that has both visual and audio signals. The top of the PVC well
casing will be used as the reference point for determining
depths of water. These water levels will be used to determine
groundwater flow directions and to identify any variations which
may occur in flow directions throughout the study area over
time.

A.4.3.2.6 Field Sampling Program

Sampling and analysis of groundwater will be performed to define
the horizontal and vertical extent of contamination, to
delineate the contaminant plume(s), and to provide sufficient
data for the assessment of public health and environmental
effects, and the evaluation of remedial action alternatives.
Sixty-one monitoring wells will be sampled during the Phase II
RI. The groundwater sampling program will consist of sampling
9 newly installed monitoring wells, 29 existing REM III Phase I
monitoring wells, and 24 Rohm & Haas monitoring wells. One
round of groundwater sampling is proposed. Table A.4-2
summarizes the groundwater sampling and analysis program.

Field measurements to be taken on all monitoring wells include:

• pH
• Specific conductance
• Temperature
. Dissolved oxygen AR30057 I

These parameters will be measured onsite using calibrated field
instrumentation (analytical option Level 1).
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, - I - - • *
Based on the Phase I RI analytical data, volatile organic
compounds are considered the principle groundwater contaminants
of concern. Consequently, all groundwater samples will be
analyzed for Target Compound List (TCL) volatile organic
compounds using EPA Method 601/602.

To insure that the data obtained are of sufficient quality for
the intended data uses, Data Quality Objectives (DQOs) were
established. Analytical options selected to achieve the DQOs
include Level IV for the TCL volatile organic analyses.

Level IV was selected to support site characterization, the risk
assessment, and the feasibility study.

Additionally, a white immiscible liquid was observed in
groundwater during the development and-purging of some of the
Phase I monitoring wells. This liquid was usually observed
after several minutes of pumping. The liquid may be a Dense
Nonaqueous Phase Liquid (DNAPL) since it sank to the bottom of
the holding container. Since the presence/absence of
contaminants associated with this liquid is unknown, it will be
sampled during the Phase II RI if observed. A maximum of
three samples will be collected and analyzed for the following
parameters:

TCL volatile organics (expanded TIC list)
TCL base-neutral/acid extractable organics
TCL pesticides/PCBs
Target Analyte List (TAL) inorganics
Cyanide
Total Organic Carbon
PH

These data are required to support site characterization, the
public health and environmental assessment, and the feasibility
study. Level IV analyses was selected to meet the project
objectives.
A.4.3.3 Residential Well Investigation

A discussion of the occurrence and distribution of the
contaminants detected in the residential wells sampled during
the Phase I RI is provided in Section 4.1 of the Phase I
RI report. As indicated in Section 4.1, volatile organic
contaminants (trichloroethene and related constituents) were
detected at levels of potential concern in wells sampled in the
vicinity of the TCE plume and/or in other portions of the study
area. To confirm the presence/absence of these contaminants and
to adequately characterize potential public health risks,
selected residential wells will be resampled during the
Phase II RI. Residential wells to be resampled includj
located in the vicinity of the contaminant plume.

A-41



The residential well sampling and analysis program is summarized
i in Table A. 4-3. A total of 9 residential wells will be sampled

and analyzed for TCL volatile organics using EPA Method 601/602.
Wells to be sampled for TCL volatile organics include
residential wells located in the vicinity of the plume and one
residential well located outside of the TCE plume that exhibited
trichloroethene at 5 ug/1 (RW 32). Figure A. 4-4 depicts the
located of these wells.

TAL inorganic constituents and/or nitrate. A total of two
residential wells will be resampled and samples submitted for
analyses of TAL inorganics. Eight residential wells will be
resampled and samples submitted for nitrate analysis as
indicated on Table A. 4-3.

Analytical options were selected to ensure the data collected
are of sufficient quality for the intended data use. To support
the Phase II public health assessment. Level IV analytical
option was selected.

A. 4. 3. 4 Soil Investigation

The soil investigation for the Croydon TCE Site Phase II RI/FS
consists of sampling and analysis of surface and subsurface
soils. A discussion of the proposed investigation is provided
in the following subsections.

( A. 4. 3. 4.1 Surface Soil Investigation

Eight surface soil samples were collected from 3 locations
during the Phase I RI. Sampling locations are shown in
Figure 4-5 of the Phase I RI Report. These locations included
the athletic fields located adjacent to the Mary Devine
Elementary School, an area in the vicinity of monitoring well
MW-15 (across from Manufacturing Area B), and the yard of a
private resident.

Section 4.0 of the Draft Phase I RI report provides a discussion
of the occurrence and distribution of constituents detected in
the surface soil samples. PCBs (Aroclor 1016 and 1242) were
detected in all of the samples at a concentration range of 163
to 590 ug/kg. Additionally, pesticides and polycyclic aromatic
hydrocarbons (PAHs) were identified in several of the samples.

The source of these surface soil contaminants has not been
established. It is not likely that they are associated with
Potential Source Areas No. 1 and 3b. It is currently unknown
whether the levels detected are representative of background
concentrations or if a potential source of these contaminants is
present within the study area. During the Croydon TCE Site
Phase I public meeting, a local resident stated that the
Rohm & Haas Landfill is a potential source of these .(jomDoundsL..

( This resident also indicated that fill material"rEtfojhUaHeN
V landfill was allegedly placed in these areas at some previous

time.
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A surface soil sampling and analysis program will be conducted
f during the Phase II RI to confirm the presence/or absence of

these compounds, to establish background concentrations, and to
evaluate the Rohm & Haas landfill as a potential contaminant
source. Table A.4-4 summarizes the scope of the surface soil
sampling and analysis program. Figure A.'4-5 illustrates the
Phase II RI soil sampling locations.

Two surface soil samples will be collected from each of the
previously sampled locations (i.e. athletic fields, area in the
vicinity of MW-15, and in the yard of the private resident) to
confirm the presence/absence of contamination.
To establish background concentrations, two background samples
will be collected. Exact sample locations will be determined in
the field to ensure that the samples are obtained outside of the
study area.

To determine whether the landfill is a potential contaminant
source, surface (0"-6") and shallow (36"-48") soil samples
(grab) will be collected from the Rohm & Haas landfill area.
Two surface soil samples and two shallow soil samples will be
obtained for analysis. The shallow soil samples will be
collected at a depth of 3 to 4 feet using a hand auger.

All samples collected will be submitted for analysis for the
following parameters:

• TCL Base/Neutral/Acid extractable organics.
• TCL Pesticides/PCBs.

These data are required to support the public health and
environmental assessment. To support the DQOs, Level IV
analytical option was selected.

Shallow soil samples will also be collected near the Sherwood
Refinishing Shop, which is suspected as the source within
Potential Source Area No. 3b. Four shallow borings will be hand
augered to a depth of 4 feet. Two soil samples will be
collected from each shallow boring; a surface sample
(0-6 inches) and a shallow soil sample (3-4 feet). The
locations will be based on the results of soil gas analysis or
visual observations. Table A.4-4 outlines the required
analyses.
A.4.3.4.2 Subsurface Soil Sampling

Adequate source characterization is essential to the Superfund
RI/FS process. At sites where soils are considered a source of
contaminants, the chemical nature and concentrations of the
contaminants and the locations and volumes of contaminated soils
must be determined. As discussed in Sections 1.0 and 2.flop4Qtg§

i RI Report, Potential Source Area No. 1 and No. SOL -were
V implicated as potential sources of groundwater contamination.

All monitoring and residential wells located downgradient of
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j ,_. these source areas were contaminated with TCE and related
( compounds. No residential wells upgradient of these source

areas exhibited TCL organic contamination. The soils
investigation for the Croydon TCE Site Phase II RI/FS is
designed to provide the necessary data with which to
characterize these potential source areas and to support the
feasibility study.

The general technical approach to the source characterization
includes a preliminary soil gas testing investigation to
identify areas consequently warranting further study at the two
potential source areas, and a refined soil gas testing program
to delineate the extent of the contamination. If contaminant
"hot spots" are identified by the soil gas investigation, a
confirmatory soil boring sampling and analysis program will be
conducted.

Soil gas testing will be conducted over the entire potential
source area No. 1. However, only a small portion of potential
source area No. 3b will be investigated via soil gas. This area
is the property of the Sherwood Refinishing Shop, which is
located just east of Penn Street along U. S. Route 13.

1 Soil Gas Sampling
i

The soil gas method includes drilling (hand augering) shallow
3-inch boreholes to a desired depth (2-4 feet). A soil gas

v sampling probe, consisting of a 3-foot section of PVC pipe with
a fixed expansion bulb to seal the annular space, is inserted
into the borehole. The probe is fitted with a cap including a
reducing fitting that allows the probe to be connected to a pump
with flexible tubing. The pump is operated long enough to purge
approximately 10 probe volumes and a sample is obtained directly
from the flexible tubing with a syringe. The sample may then be

| injected directly into a photovac portable gas chromatograph
with a photoionization detector. Numerous other methods of soil
gas sampling and analysis exist. However, the low detection
limits afforded by the photovac, as well as the simplicity of
this method make this approach favorable. The soil gas samples
will be analyzed for PCE, TCE, and TCA (Analytical Option II).
For Potential Source Area No. 1, a preliminary survey will be
based on an unbiased 200-foot grid (see Figure A.4-6). A
200-foot grid was selected to provide adequate coverage of this
suspected source area. For potential source area No. 3b, a much
smaller grid (10 foot) will be used to assess the extent of soil
contamination. The area of concern within potential source area
No. 3b is estimated to be 25 feet by 60 feet in total area. As
mentioned previously, the area of concern is the Sherwood
Refinishing Shop.

The data from the preliminary survey will be reviewed in the
. ' field with EPA, and isoconcentration plots will be

Contaminated areas should be identifiable base
isoconcentration plots. A refined soil gas survey grid will
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j then be generated and sampling will be conducted to further
(~ define the contaminated area(s). As shown on Figure A.4-6,

preliminary soil gas survey points have been identified. The
number of grid points included in the refined survey cannot be
determined at this time. Additionally, background soil gas
samples will be obtained to determine background levels.

Subsurface Soil Sampling

Areas exhibiting the highest degree of soil gas contamination
will be evaluated further via a subsurface soil sampling and
analysis program. Areas exhibiting the highest degree of
contamination will be identifiable by evaluating
isoconcentration plots of the soil gas data. A single soil
boring will be installed at each "hot spot" identified on the
isoconcentration map. (A "hot spot" is defined as a sampling
node which exhibits the presence of PCE, TCE, or TCA.)
Continuous split-spoon soil samples will be collected from the
initial boring to the water table (approximately 15 feet). A
3-inch split spoon will be used to ensure a sufficient quantity
of sample is obtained for analyses.

If soil contamination is evident in the samples, based on air
monitoring (HNU), headspace analysis, or visual analysis, an

< additional four soil borings will be installed at each corner of
the contaminated area(s). These four soil borings will assist

, ,• in determining the horizontal and vertical extent of soil
f contamination. Split-spoon soil samples will be collected in

each of the four borings as previously, described. If no
contamination is evident in the initial boring, then the

, additional four soil borings will not be required.

Each sample collected will be submitted to a laboratory for
i analysis. The following analyses will be conducted:

• TCL volatile organics
, • TCL base-neutral/acid extractable organics
t • TCL pesticides/PCBs

• TAL inorganics

Level IV analysis is required for the TCL and TAL analyses since
these data will support the risk assessment and feasibility
study.

Additionally, a maximum of four soil samples front each
contaminated area will be analyzed for the following parameters:

pH
BTU content
Percent ash
Grain size distribution
Moisture content
Nitrogen
Phosphorous
TOP
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• COD
• BOD

The actual boring location and sampling depth will be determined
in the field, based on areas exhibiting the highest soil gas
readings or by visual inspection of drill cuttings.

These data are required to evaluate potential remedial
technologies (i.e., incineration, fixation, in-situ treatment)
for the feasibility study. The analytical option selected to
meet this objective is Level III.

Table A. 4-5 summarizes the scope of the soil sampling and
analysis program. It is not possible to estimate the actual
number of soil borings and soil samples that will be collected
at this time. The number of borings installed and the number of
samples obtained will depend upon the results of the soil gas
survey and the presence/absence of contamination identified in
the initial boring. However, it is assumed that a total of
15 borings and 45 soil samples (3 samples from each boring) will
be submitted for analysis.

A.4.3.5 Surface Water and Sediment Investigation

Surface water and sediment samples were collected during the
Phase I RI to determine the quality of local surface waters
within the study area. The data were used during the Phase I RI
to estimate health risks associated with the use of these
waters. Because of field constraints or limitations during the
Phase I field investigation, surface water and sediment samples
were not collected from the unnamed tributary located north of
Potential Source Area No. 1 or from the Delaware River. To
characterize surface waters and sediments within the study area,
samples from these surface water bodies will be obtained during
the Phase II RI.

The proposed Phase II surface water and sediment sampling
locations are presented on Figure A.4-7. Table A. 4-6 summarizes
the rationale for each sampling location. Sample analyses are
provided in Table A.4-7.

All surface water samples will be analyzed for the following:

TCL volatile organics (EPA Method 601/602)
pH
Specific conductance
Alkalinity
Dissolved oxygen
Total suspended solids

Additionally, the sediment samples obtained from the same
location will be analyzed for the following parameter^ 3 Q Q 5 g 3

• TCL volatile organics (EPA Method 601/602)
• TCL base-neutral/acid extractable organics
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TABLE A.4-6

SURFACE WATER/SEDIMENT SAMPLING LOCATIONS AND RATIONALE
CROYDON TCE SITE

Station
Mo.*

6

7

8

13

19

20

21

Description

Delaware River - Upstream

Delaware River - Adjacent to
Rohm & Haas landfill area

Delaware River - downstream
from confluence with Hog Run
Creek
Intermittent stream near
Potential Source Area No. 1
(eastern portion)

Intermittent stream near
Potential Source Area No. 1
(central portion)
Intermittent stream near
Potential Source Area No. 1
(western portion)
Hog Run Creek prior to
discharge into the Delaware
River.

Rationale

Determine background surface
water/sediment quality.

Determine surface water/
sediment quality prior to
potential influence of Hog Run
Creek.

Assess impact from Hog Run
Creek

Assess impact, if any, of
groundwater. Determine
influence of Potential Source
Area No. 1.

Same as No. 13.

Determine impact, if any, of
groundwater in this portion of
the study area.

Evaluate impact on Hog Run
Creek from the Rohm & Haas
Landfill.

'Station numbers can be cross-referenced with Figure A.4-7.

AR300586
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• TCL pesticides/PCBs
( • TAL inorganics

• Cyanide
• pH, Specific conductance, TOC, grain size, percent

moisture

These data are required to characterize surface water and
sediments for the public health and environmental assessment and
for the feasibility study. Consequently, analytical options
selected include Level IV analyses for the TCL and TAL
parameters and Level I for the pH analyses.

A. 4.4 TASK 4 - SAMPLE ANALYSIS AND VALIDATION

A.4.4.1 Sample Analysis

Tables A.4-2 through A.4-7 summarize the sample analysis for
each sample by media for the Phase II RI field activities. The
number of samples to be collected, including QA/QC samples, is
also provided in these tables. All samples will be analyzed by
laboratories that participate in the EPA Contract Laboratory
Program. If CLP laboratory analysis cannot be arranged, the
samples can be analyzed by the REM III Laboratory Program.
REM III laboratories will be employed to analyze a limited
number of soil analyses including BTU content, percent ash,
grain size, pH, BOD, COD, TOC, and percent moisture.

( A.4.4.2 Quality Control and Data Validation

Validation is a systematic process of reviewing a body of data
to provide assurance that the data are adequate for their
intended use. The process includes the following activities:

• Auditing calibration measurement system and calibration
verification.

• Auditing quality control activities.

• Screening data sets for outliers.

• Reviewing data for technical credibility versus the
sample site setting.

• Auditing field-sample, data records and chain-of-custody.

• Checking intermediate calculations.

• Certifying the previous process.

AR300588
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The review and validation of CLP or REM III laboratory data will
Y^ be conducted by REM III Team chemists using the following EPA

documents:
i

• USEPA, 1987. Laboratory Data Validation, Functional
Guidelines for Evaluating Organic Analyses with
modifications for use within Region III. EPA Technical
Directive Document No. HQ8410-01. Hazardous Site Control
Division. USEPA - OSWER, Washington, D.C.
September 9, 1987.

• USEPA, Laboratory Data Validation, Functional Guidelines
for Evaluating Inorganic Analyses. EPA Office of
Emergency and Remedial Response. USEPA - OSWER,
Washington, D.C.

Several factors that will be considered during validation are
sample holding times, instrument calibration, blank results,
surrogate recoveries, matrix spike/matrix spike duplicates,
chain-of-custody, and any other control procedures that are
applicable.

A.4.5 TASK 5 - DATA EVALUATION

The purpose of this task is to organize the validated data
collected from the field and laboratories into a working format
for analysis and then perform the necessary evaluations to meet

"*-̂  the project objectives. Task 5, therefore, has two distinct
components, data reduction and data evaluation. Following are
brief descriptions of these components.

A.4.5.1 Data Reduction

Data obtained from the various field investigations will be
condensed and organized to facilitate evaluation and
presentation in this subtask. Both the Phase I and Phase II
data will be considered in the Phase II RI/FS. Reduction of
hydrogeologic data will result in the production of various
tables, figures, and drawings describing and summarizing the
pertinent site features. These might include

• Figures displaying boring and monitoring well locations
and elevations.

• Various hydrogeologic cross-sections.
• Flow nets and groundwater contours.
• Well log descriptions.
• Aquifer test data.

Data reduction will be facilitated by computerization. The
computerized sampling and analytical data base will be amenable
to manipulation and creation of different sorting profiles
Sorting profiles will assist in evaluating the occflnj

Vx distribution of contaminants within the differeril
- Appropriate tables, maps, and figures will be produced to
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summarize the occurrence and distribution of contaminants at the
site and adjacent environs.

A. 4. 5. 2 Data Evaluation

Once the data are reduced to a usable format, the data will be
reviewed and evaluated to determine whether the Phase II RI/FS
project objectives have been met. Following a preliminary
assessment of the field investigation findings, a meeting will
be held between USEPA Region III and the REM III Team to
evaluate the Phase II results.

A. 4. 6 RISK ASSESSMENT

A. 4. 6.1 Baseline Public Health/Environmental Assessment

The public health/environmental assessment will address the
potential human health and environmental" effects associated with
the Croydon TCE Site under the no-action alternative. The
no-action alternative assumes that no remedial (corrective)
actions will take place at the site. Evaluation of the
no-action alternative is required under Section 300.68(f)(v) of
the National Contingency Plan (NCP). By conducting such an
assessment, the Environmental Protection Agency (EPA) will be
able to determine if remedial actions are indicated for any area
of the site. In addition, the baseline assessment will also
provide a basis for determining the reduction in risk resulting
from remediation. The baseline assessment will be based on the
RI environmental monitoring data and other information developed
during the RI. The main steps in this assessment will be
performed in accordance with the latest EPA policy and guidance
on risk assessment in general and for Superfund sites in
particular (EPA, 1986d) .

The first step in the public health/environmental assessment
will be to review the results of the environmental sampling and
other information developed during the Phase I and Phase II RIs
to identify chemicals of potential concern for detailed study
during the risk assessment. A key element in this screening
process is a comparison of site concentrations to background
levels of chemicals in appropriate media; naturally occurring
chemicals present at background concentrations will not be
considered to be site-related and will not be evaluated in the
assessment. In addition, chemicals present in blanks at similar
concentrations (i.e., laboratory and field contaminants) will
not be selected for the detailed analysis. Depending on the
number of chemicals detected at the site, selection of a subset
of chemicals referred to as the chemicals of concern or
indicator chemicals may not be necessary. If the selection is
needed, relative concentration, mobility, persistence, and
toxicity of the contaminants in the environmental samples taken
at the site will be considered.

The objective of the exposure assessment is to identify actual
or potential routes of exposure and characterize the likely
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magnitude of exposure to human or environmental receptors.
•v_.. Potential human exposure pathways that may be important under

current or future land-use conditions include . ingestion of
groundwater, inhalation of volatiles released from groundwater,
exposure to environmental receptors from the surface water
bodies at the site, as well as any other potentially complete
pathways. For each exposure scenario, concentrations in
relevant environmental media (air, surface water, groundwater,
and soil) at the potential receptors' locations will be .
identified. Where concentrations have not been measured at the
exposure point, estimates of current concentrations may, in
certain instances, be made using models. The choice of models
will be based on the sampling results. They may be simple
partitioning models to determine release from soil or water to
another medium (e.g., air) or more complex transport models. It
is not possible to identify the specific models that will be
selected here since it is not known what the data will reveal
about the distribution of chemicals from the site. Should the
modeling become necessary, the appropriate models will be
selected from the available literature (i.e., EPA publications
and reviewed journals). As part of this scope of work, models
to predict the release of volatiles from groundwater used in the
home will be developed as discussed below. All models and
assumptions will be documented in the report and supplemented
with appendices as appropriate.

Chemical intakes for each human exposure scenario will be
V"' estimated based on frequency and duration of exposure and rate

of media intake (e.g., amount of water ingested per day). Human
exposure is expressed in terms of intake which is the amount of
a substance taken into the body per unit body weight per unit
time. A chronic daily intake (CDI) is averaged over a lifetime
for carcinogens (EPA, 1986a) and over the exposure period for
noncarcinogens (EPA, 1986b). The CDI is calculated separately
for each exposure pathway, since different populations at risk
may be affected by the individual pathways. The assumptions
used in these estimates will be stated clearly and will be
thoroughly documented to the extent possible. The assumptions
will be selected to represent an "average exposure case" and a
"plausible maximum case." The exposure of nonhuman receptors
will be estimated based on the sampling results or, if
necessary, on the use of appropriate models that have appeared
in the open literature.

Included in the risk assessment task will be the development of
models which may quantify exposure by a variety of indoor air
pathways. The pathways that will be considered are inhalation
while showering, washing clothes, flushing the toilet, washing
dishes, and any other indoor activities which require the use of
water and could result in the release of volatile organics. The
number of models that will be developed will depend on the
amount of information that can be used to quantify î eafiesr n I

v. All assumptions will be documented and presented in the
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The quantitative risk assessment will combine the results of the
( exposure assessment with the critical toxicity values in the

appropriate media for each chemical of concern. For humans,
toxicity data will be presented as

1. The carcinogenic potency factor for potential
carcinogens.

2. The estimated risk reference dose (RfD) for
noncarcinogens .

3. A semi-quantitative characterization based on any
pertinent information that is available (e.g., subchronic
toxicity studies or structural analogies) for chemicals
for which no critical toxicity values are available.

For environmental receptors, environmental concentrations that
have been associated with adverse effects in field or laboratory
studies will be identified when available.

In addition to critical toxicity values, any applicable or
relevant and appropriate requirements (ARARs) that have been
established for the potential chemical (s) of concern will be
identified. Currently, EPA considers maximum contaminant levels
(MCLs) developed under the Safe Drinking Water Act, Federal
Ambient Water Quality Criteria (AWQC), National Ambient Air
Quality Standards (NAAQS), and state environmental standards to
be potential ARARs for use in risk assessment at Superfund
sites.

Risk assessments will be conducted separately for each exposure
pathway and for each source, when appropriate. Results will be
presented separately for the "average exposure case" and the
"plausible maximum case" exposure assumptions. The risk
assessment for each exposure pathway will include a discussion
of the uncertainties in the estimates.

A. 4. 7 TASK 7 - TREATABILITY STUDY/PILOT TESTING

Treatability studies on soils (and not groundwater) may be
conducted as part of the Phase II RI/FS if the source of the TCE
groundwater contamination can be identified during the
Subsurface Soil Investigation. If the source is identified and
subsequently characterized, the REM III Team will perform the
following:

• Conduct preliminary screening of technologies based on
compatibility evaluation using field data obtained during
the Phase II RI.

• Conduct a literature study to determine pertinent
remediation technologies and tests needed for

Prepare and submit a treatability study evaluation report
to EPA for review.
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• Develop specifications for performing bench-scale
treatability studies and issue inquiries to qualified
vendors.

• Procure vendor(s) to implement the treatability study.

• Manage and oversee the implementation of the bench-scale
treatability studies.

The results of the treatability study will be available during
the feasibility study and will be used to support the evaluation
of alternatives for soil (source) remediation. Subcontracting
dollars have been included in the Phase II RI/FS budget.

A.4.8 TASK 8 - REMEDIAL INVESTIGATION REPORT

This task encompasses the preparation of the draft and final
editions of the Phase II Remedial Investigation Report. The
Phase II RI Report will contain both the Phase I and Phase II RI
results and will include the following discussions:

Site features investigation
Hydrogeologic investigation
Residential well survey and investigation
Surface water and sediment investigation
Soil investigation
Public health and environmental concerns

A meeting will be held at EPA Region III following the
development of the Draft Phase II RI Report. This meeting will
summarize the findings of the Phase II RI.

A.5.0 TASK PLAN FOR FEASIBILITY STUDY

A Feasibility Study (FS) (Phase II) will be conducted following
the Phase II RI. The Phase II FS will evaluate alternatives to
address groundwater contamination in the southeastern portion of
the study area and alternatives that mitigate contaminant
sources (if identified during the Phase II RI). The Phase I FS,
a focused feasibility study, is being undertaken at this time to
assess the problem of residents depending on groundwater as a
potable water supply source. The Phase II FS will consist of
four tasks:

• Task 9 - Remedial Alternatives Screening
• Task 10 - Remedial Alternatives Evaluation
• Task 11 - Feasibility Study Report
• Task 12 - Post-RI/FS Support

The overall objective of the Croydon TCE Site FS is to screen
and evaluate remedial alternatives to mitigate public he<
environmental concerns as discussed in the risk assessmei
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r information gathered and evaluated under this task will be
sufficient to allow EPA to select a remedial action that is

• Protective of human health and the environment
• Cost-effective
• In accordance with CERCLA as amended by SARA
• In accordance, to the extent possible, with the NCP

(Section 300.68)

A.5.1 TASK 9 - REMEDIAL ALTERNATIVES SCREENING AND DEVELOPMENT

The objective of this task is to refine the range of response
actions developed during the scoping process (Task 1). The
alternatives will be screened using a definite set of criteria.
Only those alternatives which pass the initial screening process
will undergo full evaluation.

This task will employ data collected in the Field Investigation
(Task 3), Data Evaluation (Task 5), and Risk Assessment
(Task 6). The subtasks comprising Task 9 will accomplish the
following objectives:

• Development of remedial response objectives and General
Response Actions.

» Identification and screening of applicable technologies.

( • Assembly and preliminary screening of remedial
alternatives.

A.5.1.1 Development of Remedial Response
Objectives and Response Actions

Based on the data collected in the Phase I and II RIs, the
remedial response objectives will be developed more fully.
Specific response objectives will be developed using a
risk-based methodology to define cleanup levels that would
reduce risks to public health and the environment to acceptable
levels (this includes ARAR considerations and risk levels as
presented in Guidance on Remedial Actions for Contaminated
Groundwater at Superfund Sites (USEPA, 1986a). Potential
contaminant migration routes and exposure pathways, identified
in the Risk Assessment, will be examined further as a basis for
estimating acceptable contamination levels. Acceptable exposure
levels for potential receptors will be identified and cleanup
levels will then be estimated. Development of response
objectives will also include refinement of ARARs specific to the
site.

A.5.1.2 Identification of Applicable Technologies
and Assembly of Alternatives

/ Based on the remedial response objectives, a list of ai_
V_ technologies will be identified. The technologies list will

contain those previously identified in Section A.3.0. After
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potential remedial technologies have been selected, operable
units will be defined for each site condition requiring
remediation (i.e., soils and groundwater). Each operable unit
should meet at least one response objective.

After operable units have been defined, remedial alternatives
will be identified. Each remedial alternative will be an
overall site remedy incorporating more than one operable unit.
The no-action alternative will be considered a baseline against
which the other alternatives can be evaluated.

CERCLA, as amended by SARA, states that, to the maximum extent
practicable, remedial actions that utilize permanent solutions
and alternative treatment technologies or resource recovery
technologies must be selected. Therefore, remedial actions that
use these technologies will specifically be considered. To the
extent possible, treatment options -will range from alternatives
that eliminate the need for long-term management at the site to
alternatives involving treatments that would reduce toxicity,
mobility, and volume as a principal goal.

A.5.1.3 Screening of Remedial Technologies/Alternatives

The lists of technologies and alternatives developed will be
screened. The objective of this effort is to eliminate from
further consideration any technologies and alternatives that are
undesirable regarding implementability, effectiveness, and cost.
The list of alternatives being considered will be narrowed by
eliminating the following types of technologies:

• Technologies/alternatives that are not implementable or
technically inapplicable.

• Technologies/alternatives that are not effective because
they have adverse environmental impacts, do not provide
adequate protection of public health, or do not attain
ARARs.

• Technologies/alternatives that are more costly than other
alternatives/technologies but do not provide greater
environmental or public health benefits, reliability, or
a more permanent solution. : Costs will not be used to
discriminate between treatment technologies and
nontreatment technologies.

Reasons for elimination of any alternative at this stage will be
documented in the FS report.

A meeting with EPA will be held following the screening of
remedial technologies/alternatives to obtain EPA's concurrence
on the list of alternatives that will undergo detailed
evaluation. AR300595
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C
A. 5. 2 TASK 10 - REMEDIAL ALTERNATIVES EVALUATION

Remedial alternatives that pass the initial screening process
(Task 9) and the no-action alternative will be further evaluated
in detail and compared, as required in the NCP and in CERCLA, as
amended by SARA. Effectiveness/ implementability, and cost will
be considered. The effectiveness evaluation will include
consideration of public health, environmental impacts, and
attainment of ARARs. As part of this evaluation process, SARA
Subsection 121(b)(l) requires that waste, site, and inherent
limitations, as well as the ability of each alternative to meet
ARARs, be taken into account. Factors that would receive
special consideration include:

• The long-term uncertainties of land disposal.

• The goals and requirements of the Solid Waste Disposal
Act .

• The persistence, toxicity, mobility, and bioaccumulation
of contaminants at the site.

• The short- and long-term potential for adverse human
health effects.

• The long-term maintenance costs.

• The potential for future remedial action costs if the
remedy fails.

• The potential threat to human health and the environment
from the excavation, transportation, and redisposal or
containment of hazardous substances, pollutants, or
contaminants.

Both short- and long-term effects for each of these factors will
be assessed. To the extent possible, remedial alternatives that
use permanent solutions and alternative treatment technologies
will be considered.

A. 5. 2.1 Implement ability Evaluation

Each alternative will be evaluated for technical feasibility,
administrative feasibility, and availability of the technology.
Performance will be evaluated in terms of efficiency and useful
life. Feasibility will be evaluated based on operation and
maintenance requirements, and on the demonstrated performance of
the remedial technologies involved. However, innovative
treatment technologies or technologies achieving permanent
solutions will not be eliminated because they have not been
proven. During the analysis of technical feasibility,
conditions on the site and external to the site will be
considered. An estimate of the time required to implaite ntn ftft$Q 6
alternative, as well as the time required to achieve b̂ ireTrcicn. -
results, will be analyzed. Safety evaluations will include both
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^^ the short-term and long-term threats to the safety of nearby
V"" communities and environments and of workers onsite. To the

extent possible, special consideration will .be given to
technologies that provide treatment, resource recovery, or
permanent solutions. The long-term uncertainties will be
carefully considered.

A.5.2.2 Effectiveness Evaluation

A baseline risk assessment will be conducted for the Phase II RI
as part of Task 6 - Risk Assessment. This baseline assessment,
which is an evaluation of the site without further remedial
action, is also a detailed evaluation of the no-action
alternative. The remaining alternatives must be evaluated in a
two-step process. The first step is the development of target
chemical concentrations. These' target concentrations are
numerical criteria which are used to judge conformance with
ARARs which do not define specific levels. The target
concentrations or action levels help to define design goals for
the remedial action and are used as points of comparison to the
baseline evaluation. The second step is the assessment and
comparison of the short- and long-term risks to public health
and the environment caused by implementation of each
alternative. In this step, the degree to which each alternative
meets ARARs will be assessed. Steps similar to those discussed
for the baseline will be used in these evaluations. The

v selection of target chemical concentrations will include
selection of indicator chemicals, identification of exposure
pathways, and selection of the target concentrations. Selection
of target concentrations will be based on ARARs, if they are
available, or calculated using toxicity and chemical intake data
developed during the baseline assessment. If offsite land
disposal or containment is considered, the potential threat to
human health and the environment from the excavation,
transportation, and redisposal or containment of hazardous
contaminants will be assessed.

A.5.2.3 Environmental Assessment

The environmental evaluation (also part of Task 6) will focus on
the site problems and the contaminant pathways actually
addressed by the alternative. This assessment will determine to
what degree the alternative will protect and improve the
environment. Adverse environmental impacts resulting from
implementation of the alternatives will be fully described.
Known environmental problems not addressed by the alternative
will also be described.

The level of detail in the environmental assessments will depend
on the degree of actual or potential damage to the environment
being evaluated. A detailed assessment will be performed for
the no-action alternative. This assessment will ideifrRf3Q0.§9 7

\ extent of currently or potentially contaminated areas, -identify -
" possible environmental effects, and evaluate the significance of

pffpcts. Other alternatives will be assessed in detail if



adverse environmental effects are expected to occur as a result
of the response action.

A.5.2.4 Attainment of ARARs

ARARs must be considered during the detailed evaluation of
alternatives. Prior to the ARAR conformance evaluation,
site-specific and alternative-specific ARARs will have been
defined. For site-specific ARAR evaluation, action levels may
be developed, if possible, to provide specific numerical
criteria. During the detailed analysis step, each alternative
must be evaluated on the extent to which it attains ARARs.

A.5.2.5 Cost Evaluation

A detailed cost analysis will be performed for each alternative
and will consist of the following steps:-

• Estimate capital and operation and maintenance costs
(including long-term maintenance costs).

• Calculate annual costs and present worth.

• Evaluate the sensitivity of cost estimates to changes in
key parameters such as discount rates, design, or
effective life.

• Estimate 5-year evaluation costs.

• Assess the potential for future remedial action costs if
the remedy fails (replacement costs).

For each alternative, the cost will be estimated within a range
of -30 percent to +50 percent. The cost analysis will include
separate evaluation of capital and operation and maintenance
costs. Capital costs will consist of short-term installation
costs such as engineering/design fees, materials and equipment,
construction, and offsite treatment or disposal. Operation and
maintenance costs will consist of long-term costs associated
with operating and monitoring the remedial actions. Capital and
annual operation and maintenance costs will be based on the
anticipated time necessary for the alternative to achieve
cleanup criteria.

A discount rate of 10 percent will be assumed for all present
worth calculations. Cost estimates will be prepared using data
from project files, the current EPA Remedial Action Costing
Procedures Manual, USEPA technical reports, and quotations from
equipment vendors. Equipment replacement costs will be included
when the required performance period exceeds equipment design
life.

AR300598
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A. 5.3 TASK 11 - FEASIBILITY STUDY REPORT
V Task 11 will consist of the following subtasks:

• Summarize each alternative in terms of effectiveness,
implementability, and cost.

• Compare the remedial alternatives.
• Prepare the Draft and Final FS report.

The FS Report will include an executive summary, an
introduction, a description of the screening and evaluation
process, a summary of the detailed technical and cost
evaluations, and a comparative evaluation of the remedial
alternatives. This summary will be presented as table matrices.
Backup information and calculations will be included as
appendices.

A.5.4 TASK 12 - POST RI/FS SUPPORT

The REM III Team will provide support to EPA following
completion of the Croydon TCE Site Phase II RI/FS. This support
will include community relations, preparation of the Record of
Decision and Responsiveness Summary, assistance to the U.S. Army
Corps of Engineers or other parties involved in the remedial
design/remedial action, work assignment closeout, and briefing
support.

V A.6.0 PROJECT MANAGEMENT APPROACH

A.6.1 ORGANIZATION AND APPROACH

The proposed project organization for the Croydon TCE RI/FS is
shown in Figure A.6-1. The Regional Manager (RM),
Mr. Richard C Evans, is responsible for the quality of all
REM III work performed in Region III. Mr. Raymond P Wattras
will serve as the Site Manager (SM). The SM has primary
responsibility for implementing and executing the RI/FS.
Supporting the SM are the Field Operations Leader (FOL), the FS
Leader, the RI Leader and other technical support staff. The
FOL is responsible for the onsite management of activities for
the duration of the site investigation. The RI leader is
responsible for the implementation of the RI and preparation of
the RI report. The FS Leader is responsible for the
implementation and preparation of the FS report.

The Phase II RI/FS tasks included in this Work Plan, in addition
to the schedule and budget, comprise the baseline plans which
form an integrated management information system against which
work assignment progress can be measured. The baseline plans
are a precise description of how the work assignment will be
executed in terms of scope, schedule, and budget. The project
schedule and detailed cost estimate are presented in,-nn
Sections A.6.3 and A.6.4, respectively. AR3Q059"
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A.6. 2 QUALITY ASSURANCE AND DATA MANAGEMENT

The site-specific quality assurance requirements will be in
accordance with the Quality Assurance Program Plan (QAPP) for
the REM III program, as approved by EPA. The REM III QAPP
provides general guidance on the following subjects:

• Project organization and responsibility.

• QA objectives for measurement of data in terms of
precision, accuracy, representativeness, completeness,
and comparability.

Data management aspects of the program pertain to controlling
and filing documents. Ebasco has developed a program filing
system (Administrative Guideline Number. PA-5) that conforms to
the requirements of EPA and the REM III Program to ensure that
the integrity of the documents is safeguarded. This guideline
will be implemented to control and file all documents associated
with the Croydon TCE Site RI/FS. The system includes document
receipt control procedures, a file review and inspection system,
and security measures to be followed.

A.6. 3 PROJECT SCHEDULE

Figure A.6-2 depicts the schedule of tasks and activities for
s~ the Croydon TCE Site Phase II RI/FS. The schedule for the field

investigation assumes that no site restrictions will be
encountered and is dependent upon EPA approval of the Final
Phase II Work Plan and the FOP by September 9, 1988.

A.6.4 COST ESTIMATES

The detailed cost estimate for the Croydon TCE Site Phase II
RI/FS is presented under separate cover in the Optional Form 60
(OF-60). Costs for CLP analysis or REM III Laboratory Analysis
(if required) are not included in the REM III Team total cost.
Costs for potential additional investigations, such as
treatability study/pilot testing, have not been included in the
estimates for this Work Plan.

flRSOO&OO
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Fig A.6-2
(See back pocket)
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APPENDIX 3

DESCRIPTION OF POTENTIAL TCE SOURCE AREAS

Notes The description of potential source areas was taken front
the following documents

USEPA, 1985. Site Analysis - Rohm and Haas
Vicinity, Bristol, Pennsylvania. Environmental Monitoring
Systems Laboratory, Las Vegas, Nevada. (TS-PIC-84019).
January 1985.



AERIAL PHOTO S:T- f.i;.«:s

C1gures 2-12 depict activities observed at the preselected sites
Study in this report. •' -

SITE 1 (Fioyes 1--̂

1940 (Figure 2A) - The site is a rectangular ooen field bordered by dirt
roads to the north, east and west and by U.S. Route 13 (Bristol Pike) to the
south. A pond, fed by an unnamed creek. Is In the northeastern corner. One
or more small buildings (31, probably residential, are clustered on the
northern edge of the field.

1951 (Fioure 2R) - Three billboards are present onsite. No other
significant changes are noted. • _

195R (Fioure 2C) -The pond has been filled, leaving . only . .a .stream
channel along Its former northern edge. The filled pond area has revegetated
«nd a few light-toned ground scars (RS) are present. A new Jsince 1951) dirt
access road forms a looo from U.S. Route 13 to the edoe of the filled oond
area and back. Several possible dark-toned ground stains (̂ ST) are visible on
the new access road. A row of unidentifiable, light-toned objects is visible
in the.southeastern corner of the site. The cluster of buildings seen in 1Q40
and 1951 . appears abandoned, as the access road to them is covered bv shrubs
and trees.

1962 (Fioure 2D) - Imagery was available-for only the eastern half of
the "sTTe". In this portion, three circular features (approximately 12-15
meters (39-49 feetV in diameter) are visible, each tanoentially bordered by
fwo diametrically opposed, very light-toned rectangular objects. Mottled
oround scarrino appears around the easternmost circular feature. Oark-toned
possible ground stains are seen In the filled pond area. The widened stream
channel In this area Indicates prpbable fill material erosion. Three
hull linos ar« located near the southern border (U.S. Route 13). No access
roads are onsite.

197Q (Figure ?E) - The circular ground scars seen In 1962 are no longer
presen?r~In the eastern half of the site, an open storage area (possibly for
lumber) can be seen. Two buildings and a dark-toned probable ground stain,
oossibly from a wood treatment operation, . can he distinguished. In the
western half, there is a large excavation area (r,X1 containing lioht-toned
'IT) mounde-l material (MM) and a vehicle (V). Probable ground stains are
visible around the perimeter of the excavation area. To the west of the
excavation area are rows of medium-toned mounded material.

V?74_ (Fioure 2F) - The bulk of the open storage area seen In 1970 is no
longer present. A building, four trucks, two trailers and two possible small
sheds (none of which are annotated) are still visible on the 1970 location.
northeast of that area, a dark-toned possible ground stain is visible. The
filled oond area shows continued signs of fill material erosion (f1
*n the 1962 Imagery). A facility with one building and numerous semi
onsite is visible where the excavation area was seen In 1970. Several
'lark-toned ground stains are visible on and off the facility grounds. A



I
/ fe^c* ;"-*•»$ visible alono the facility's eastern border. The me'ilu-'-tr^e^ '\J
1 -oy-del -Jte-ia1 seen in 1Q7Q is still visible; 1n addition, AO-5D

no -rounds now. aooear in several rows in the center of the site.

j(
'

'(cliure 2S1 - The facility seen in 1974 appears little changed; it
expanded with scattered dark-toned ground stains (not annotated).

ne*i .n-t o^ "»9Ufl<1e1 material, seen In two areas in 1974, is no lonaer
visible. The eastern half of the site has reveoetated, exceot for dirt roads
or trails that crisscross the area and a large, very light-toned bare area.
The roads/trails appear well-traveled and several lead to the bare area. They
do not appear to be connected with either the facility to the west or the
activities of the building east of the site; they are possibly used bv
minibike and motorcycle riders.

West of the facility is a light-toned area, nossibly a mound. Two access
roads lead to it, one from the facility and the other from a facility west o?
the site.

SITE 2 (Figures 3A-C) ;

19*0 (Flaure 3A) - The site flpnears as part of an ooen field an*
contains two residences (not annotatedV.

1951 (Fioure 33) - A large dark-toned (HX) area extends from the center
of the site .to the southeast corner, onto the property of the adjacent
'Wns-Illinoisl facility. The origin and nature of this feature are not
discernible from the imagery; the possibilities include ground staining,
spreading of dark-toned material, a burn area and vegetation cover. TO the
north of this area Is a hump-shaped formation of earthen material with

j nrohable vehicle tracks running across it. This hump-shaped formation extends
*rom the western boundary of the Owens-Illinois facility to an onsite area
aaoearinn as a probable medium-toned oround stain. A trench extends
northwest, from the northwest corner of the Owens-Illinois building, onto the
site with no apparent outlet. The number of residences onsite has increased;
they continue to increase 1n number throughout the years of analysis and will
not he further mentioned.

195P (Flaure 3C) - Of the features seen In 1951, the dark-toned area,
humo-shaoed formation and medium-toned ground stain are no longer seen and the
trench is only faintly visible. Along'the eastern boundary is an impoundment
UMI containing standing liould. :

1Q62 -'Ho photo coverane of the site was available.
1970 (Figure 30) - The Impoundment seen in 1958 is no longer visible.

Ditched drainage runs northward along the eastern border. Most of the site,
exceot for the residential strip alonn the western boundary, now supports
shrub and young tree growth.

1974 (rigure 3E) - The drainage ditch has been moved to tteDvf ftpta r»o
, allowTof expansion of the Owens-Illinois facility onto the site. AnoUUOUQ

I i ' : -'- • •' ;/ ' '' '" ' ' ""-Collateral information, E9A Pegion 3.
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1Q?& irT3.re 3r>> - *:r significant chanties a^e noted. °etwe«?n
residentiV a"ej j"d t*e drai«3oe ditch, the site is mostly tree-covered.
«l"n:S 3 A».D 4 figures 4A-G1

Sites 3 ail - are analyzed together due to their proximity to each other.
Site 3 is described as a "railroad truck" fabrication facility.1 Site 4, a
*lare manufacturing facility, Includes an adjacent excavation area prior to
'970.1 This excavation area is later covered by a laroe warehouse.

194Q (Figure 4A) - Each site contains several buildings and small sheds.
The numb"er of buildings for each site changes, generally Increasing,
throughout the years of Imaoery, and no further mention of them will be made
unless relevant. Both facilities are accessible from State Road by the sâ e
access road. A separate access road services the adjacent excavation area
from State Road. Nn access roads directly connect the facilities' buildings
to the excavation area. A narrow pool of medium-toned standing liouid (SLV
lies along the western edae of the excavation floor." At the northern end is a
^ark-toned area with possible mounded material. An extraction area (EXT) and
possible light-toned mounded material lie south of the dark-toned area. A
*11m defect is visible north of the excavation area and extends into the
dark-toned area. • '

1951 (Fioure 4B) - No significant changes are noted on Site 3.
The excavation area seen.on Site 4 In 19*0 has been extended northward

and will be referred to as the main excavation. A second, smaller and
shallower excavation appears adjacent to and west of the main excavation and
will be referred to as the western excavation. Access to the two excavation
areas is separate: the access road to the western excavation oriel nates from
*he adjacent Owens-Illinois facility (to the west).

In the main excavation, dark-toned standing liouid covers nearly half of
the excavation floor. Approximately 50-fiO mounds of light-toned material are
in the southwestern corner and along . the western wall. West of Building 1
'81) on Site 4, light-toned material (M) trails down the main excavation wall
and forms a pile on the excavation floor.

The western excavation contains a pool of light-toned standing liquid
surrounded by dark-toned probable ground staining. Light-toned liquid appears
to be flowing into the pool from a dark-toned object, possibly a drum or
pipeline outlet.

i Collateral information, EPA Reoion 3. AR300609
i . ' ' • ' • - . • ' . • •
|k> -• ~ - - -. 5I "^" *.••-»•»•-»,
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1°5C (Figure 4C) -No significant changes are "ctel on Site 3.
i — "~ '
nark-to*ied oossible oround stains are visible in the southwestern

of the facility grounds on Site 4. Dark-toned standing liquid is present in
the main excavation on Site 4, in the same areas seen in 1951; however, the
liguid appears much shallower, covering approximately one-sixth of the total
hottom area 'versus one-**alf in 1951). Shrubs and low vegetation cover most
nf the botto-n and sides; however, the access road appears veaetation-free from
State Road to the excavation center. Indicating possible recent use. The
light-toned mounded material seen along the western wall of the main
excavation In 1951 appears eroded. The trail of 1 1 oh t- toned material that was
located behind 81 in 1951 Is still visible, and the pile of light- toned
material on the excavation floor directly below has increased 1n size. Little
veaetation occurs on this pile, nossiblv Indicating recent activity.

(

I

In the western excavation, further excavation appears to have -.cc-
including removal of a portion of the wall between the main an
excavations. Dark-toned standing liquid aboears where light-toned standing
liquid was seen in 1°51. The dark-toned object seen in 1951 1s visible, again
with liquid aoceari no to flow from it to the pool of standing Houid. The
access roarf from the Owens-Illinois facility, seen in 1951, has reveqetated.

it>62 (Figure 4D) - No significant changes are noted on Site 3.

Southwest of the facility on Site 4, disturbed ground and a trench are
visible. The trail of Hoht-toned material that ran down the main excavation
wall behind RI in 1951 and 1958 is no longer distinct. In the main
excavation, over 100 light- and medium-toned mounds of material have been.
added along the western wall. Standing liquid aooears to cover nearly.
one-half of "the bottom area and 1s bordered by shrub vegetation. Dark-toned
oossible nround stains or standing liquids are scattered throughout the
non-vegetated areas. -

In the western excavation (as previously seen In 1951), light- toned
standing liquid appears, surrounded by dark-toned probable standing liouid or
nround staining. The dark-toned object seen in 1951 and 1959 is visible,
altnounh no liquid appears to be flowing from It. Little vegetation is seen,
and dark-toned ground stains are present.

1970 (Figure 4E) - No significant changes are noted on Site 3.

• A ground scar Is visible southwest of the Site 4 facility where the
disturbed ground was seen in 1952. The main excavation area, Including the
access road, is almost entirely covered by vegetation, interspersed wit*i
Hark- toned standing liquid. Mounds of material are visible along the western
wall and access road.

Tn the western excavation, a pool of dark-toned standing liquid is
visible. The remainder of the area, to the south, has heen further excavated
downward to the level of the main excavation floor and is Uttered with
dark-toned debris (08) and dark-toned probable ground stains (not annotated) «r in
The dark-toned object Is still visible. AnoUUO I U



1974 tciaure !s i - >. Sue-V seve^ :3r̂ -t:'ei oossible ground stains and
*. smaTTTxcavation area are visiale in the northwestern corner. The excavation
area mav be i-tidental to the construction e? the adjacent industrial bull di no.

Four industrial buildings have been built adjacent to the buildings of
Sites 3 an* a a** are directly over both of the excavation areas, completelv
covering anv sions of their former existence. These new structures are located
directly over both of the former excavation areas, which were apparently filled
sometime after 1970.

197ft (Flqure 4R) - Probable qround staining Is visible on Site 3; the
excavation has been filled and revegetated.

Mo significant changes are noted on Site 4.

SITE 5 (Figures 5A-G) . '

19&0 'Figure 5A) - The site 1s an agricultural field.
1951 (Fioure 53)' - No significant changes are noted.

1958 (Fioure 5C) - NO significant changes are noted.
1962 (Figure 5^) - Two larne hump-shaoed mounds of earth-like material,

possibly sludge from the nearby water treatment plant (WTP), appear In the
site's southwestern corner. Possible qround staining is visible In the vicinity
of the mounds. The light-toned area seen in the eastern portion of the site Is
oossible mounded material or disturbed qround. • •

1970 (Figure ^) - The two hump-shaped mounds seen in 1962 are no longer
vislbTefa possible remnant of one of the mounds, probable ground staining and
nround scarring are visible 1n the southwestern corner of the site. Most of the
site appears as a oraded area. Railroad tracks pass through the western portion
of the site.

197.1 (Fjgure 5F) - A large hump-shaped mound of earthen material, similar
to those seen'in 1962, Is onsite. The northwest portion of the mound appears to
have been dug out and removed, leaving a shallow depression that contains a
dark-toned standing liquid. A ridge, possibly a dike, runs along the
northeastern corner of the site, bordering the road. Ditched drainage leads to
the northwest from the northeast corner. Dark-toned probable qround stains are
oresent. The southwestern corner has revenetated with faint ground scarring.

"ortheast of Site 5 Is an area with a ridge, probable ground staining and
oround scarrina similar to that seen.on Site 5. ,

1978 (Figure 5G) -The hump-shaped mound seen in 1974 appears,to have been
removeTT" An Irregularly shaped mound of light-toned material, possibly a
remnant of the 1974 mound, remains. The ridge and standing liquid seen in 1974
are not present; the ditched drainage and much of the probable 9roundDs,lart̂ 4nf i
remain. A fence, which now surrounds the water treatment plant, efttRn3̂ J(i»u> |
the southern portion of the site. The site as a whole appears as a sparsely
vegetated, graded area.



Tne area northeast of Site 5 seen in the 1974 Imagery has completely
reveietated exceot for an area of ground scarring. Possible ground stains are
also v
Sl'-S « AND 7 (Piaures 6A-G)

6 and 7 are analyzed together due to their proximity to each other.
Site * is described as Scorpio Industries, whose present operations are
unknbwn.l Site 7 is described as a possible truck repair facility.1

194Q (Figure *A) - Site 6 appears as a wooded area. Site 7 consists of two
building? and a oossible shed. The drainage annotated is a tributary of an
unnamed creek which flows southwest Into the Delaware River. Mo other
significant features are noted.

1951 (Flaure 63) - Site 6 shows no change. , On Site 7, several probable
dark-toned ground stains are visible.

1958 (Figure SO - Site 6 shows no change. On Site 7, all but one of the
nrounJTtains seen in 1951 are no longer present. Two possible light-toned
nounds of material are visible onsite.

1962 (Figure 60) - Site 6 shows no chance. On Site 7, several possible
dark-toned around stains are visible.

*970 (Figure 6E) - Site 6 is a cleared lot with ditched drainage on the
, northwestern border. The clearing activities on Site 6 have disrupted the

drainage pattern in the vicinity of the two sites. The operations on Site 7
appear to have expanded with Increased building space and the presence of
numerous vehicles, mostly trucks (not annotated). The possible ground stains
seen 1n 1962 are no longer distinctly visible, possibly due to shadows; however,
probable dark-toned standing liquid is present. Possible junked vehicles lie to:
the northwest. Possible qround staining is visible in the ooen area southwest
of Site 7.

1974 (Figure 6F) - Site 6 contains a large building with a parking lot.
TWO "dTrT-toned qround stains, originating at the northwestern edne of the
building, extend northwestward across the parkino lot to a drainage ditch, which
contains a dark-toned liquid. On Site 7, probable dark-toned standing liquid
and a drainage ditch are visible. Scattered refuse (Q) is visible to the
northwest w*ere possible junked vehicles were seen In 1970. In the ooen area
southwest of Site 7, there are areas of probable dark-toned around staining (as
seen in 1970) and light-toned mounded material.

1973 (Figure SG) - Much of the area northeast of Site 5 has been cleared of
trees; around scars and dark-toned ground stains are visible in this area.
Oark-toned standing liquid Is visible in the drainage ditch on Site 6; and
dark-toned qround stains, similar to those seen northeast of the parking lot on
Site 6, form a trail southwest of Site 6.

1 ^Collateral information, EPA Region 3.
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*p 5us *, tr.e probable standing liquid seen in 1?74 is no longer visible.
'. i oh t-toned mcu**iel material is present and refuse is strewn about the slooe to
the northwest. The drainage ditcr leading northwest from Site 7 is less
distinct than seen in 1974. In the ooen area southwest of Site 7, the mounded
material seen <«. 19?4 is no longer visible, but probable qround stains remain.
MTE 8 (figures 7A-G)

The buildino onsite Is currently a VFW post1; its prior uses are
unknown. .

1940 (Fioure 7A) - Multi-toned refuse (type Indeterminable from the
inageryT~1s scattered southeast of the buildinq on the slooe that leads down
to a pond. The refuse Is present, 1n varying quantities, in every year of
analvsls and will not be further mentioned. Several possible dark-toned
ground stains are visible north of the building. A possible boat or platform
lies in the southwestern corner of the pond. Several film defects are present
southwest of the site. .

IP*)! (Figure 7B) - The possible ground stains and possible boat or
platform seen in 1940 are no longer present. A probable vehicle is present.

2_95fl (Figure 7C)- No significant changes are noted.

1962 (Figure 70) -Light-toned mounds of fine-textured material are
vlsibTeTn the slooe at the pond's edge. Dark-toned possible standing liquid
with a trail leading to the pond Is seen in the site's southwestern section.
Numerous vehicles are visible northwest of the building.

1970 (Fioure 7E) - The piles present In 1962 are no longer visible. A
probable dark-toned ground stain lies southwest of the building where the
possible standing liquid was seen In 1962. An additional dark-toned probable
nround stain is also visible in this area.

1974 (Figure 7F) - The probable qround stains present In 1970 are no
longer visible. One vehicle Is present onsite.

1978 (Figure 7Q) - Several possible dark-toned nround stains are visible
in the immediate vicinity of the building. The pond has almost completely
dried up; refuse can be seen in the dried-bed area of the pond to the north.
One vehicle is onsite.

^Collateral Information, EPA Region 3.
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> bl"i ° cci.gures SA-a)
i " ' . - • -Site 9 is described as a commercial structure containing several s-"3"

businesses.1 .

194Q (Flaure 8A) - The site appears as a semi-wooded lot. The drainage
nattern does not chanae significantly throuahout the period of analysis and
will not be further annotated.

1951 (Figure 83) - Mo sianlfleant changes are noted.
19S3 (Figure 8C) - No significant changes are noted.

*• - '

1962 (Figure 80) - No sianiflcant chanqes are noted.
1970 (Figure 8E) - No significant changes are noted.

1974 (Figure <*F) - A building and a parking lot containing several
vehicles (not annotated) are present. Debris, orobably construction-related,
appears In the immediate vicinity and southeast of the building.

197ft (Fiqure &G) - The debris present in 1974 is no longer visible, and
the corresponding areas have revegetated. No additional significant changes or
features are noted.
SITE 10 (Figures QA-F) .

( 1940-lQTfl . site 10 is described as. a metal tubing manufacturer, now
apparently closed.1 Probable dark-toned qround stains are seen onsite for all
years of imagery. No other significant features were noted for any year
analyzed. The site was not covered on available 1962 imagery.
SITE 11 (Figures 10A-G)

1940 (Figure 10A) - The site is an open field, probably agricultural. A
*1lm'3e7ect extends through the site.

1951 (Figure 108) - An access road is present on the southern and eastern
borders of the site. :

1958 (Figure 10C) - L1qht-toned ground scars are present 1n the southern
section of the site. Electric power line structures are visible to the
northeast. They are present in all subsequent years of analysis and will not
be further annotated.

1962 (Fioure 100) - No significant changes are noted. Two film defects
are present.

AR3006U
1 ICollateral information, E°A Region 3. - - \J^,v
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1970 (Figure 10E) - A pit (P) Is visible northeast of the light-toned
o round scars first seen in 195R. A very 1'io'ht-toned standing liguid is seen at
*he bottom of the pit. An access road leads to the pit. Southwest of the pit
Is a ground scarred area with an Irregularly shaped mound of material. A
probable fence or dike surrounds both areas. - .

1Q74 (Figure lOH - As seen in 1970, the pit with standing liquid.(now
smaller) and qround scarred area (showing signs of excavation activity 1n the -
previous area of the mounded material) are still visible. A similar but larger
new pit is seen to the northeast. Very llqht-toned standing liquid also lies
at the bottom of the large pit, and an apparent overflow drainage channel runs
southwest from the pit's southern corner. The large pit is serviced by an
access road, and vehicle tracks can be seen leading to its edge. Medium-toned
mounded material is present just west of the pit area. Northeast of the large
pit 1s a ridge of earth-like material, possibly sludge. The probable fence or
dike seen in 1970 Is no longer present, but « similar structure nearly encloses
the large pit and the nearby mounded material.

197P (Figure 10G) - None of the features seen in 1974, except the access
roads, are present. Most of the area southeast of the access road bisecting
the site appears to have been covered by 11oht-toned earth-like material.
Large possible ground stains of various tones appear throughout the area.

SITE 12 (figures 11A-G)

1940 (Figure 11A) - The entire site is an agricultural field. Southeast
of the site are rows of mounded material. •

1951 (Figure 11B) - No significant onsite changes are noted. The mounded
material seen in the 1940 Imagery appears eroded and/or covered by
vegetation.

1958 (Figure HO - The two large treatment basins of a water treatment
plant are first seen northeast of the site. In the southwestern portion of the
site, three dark-toned, circular ground scars (approximately 36 meters (117
feet) 1n diameter) are arranged 1n a triangle. This portion of the site does
not appear to be used currently for agriculture. The mounded material seen In
the 1940 and 1951 Imagery is not visible; it likely has been Inundated by the
lagoon.

. 1962 (Figure 11D) - A series of trenches is visible in the southwestern
portion of the site; most contain dark-toned standing liquid or ground
stainlna. They are accessible from a newly present access road which runs
through the site. Two smaller tanks and two rectangular excavations, probably
lagoons or sludge drying beds, have been added to the water treatment .
operation. Disturbed qround lies southwest of the excavations, and a cleared,
vegetation-free area lies north of the trenches. The circular, qround scars
seen In 1962 are no longer visible due'to the trench construction.

AR300615
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1970 (Fioure UE) - Disturbed ground covers the area where trenches
seen 7iTT962. A new series of trenches lies just southwest of the rectangular
excavations. All of the trenches contain dark-toned standina liquid or ground
staininq. The excavations contain dark- and very liqht-toned standing liquid,
residue or ground staining. These observations concernini the excavations
occur in all subsequent years of analysis and will not be mentioned further.
Several vertical tanks are visible in the southwestern oortlon and are
connected by pipeline to the Rohm and Haas Croydon Plant (not annotated). The
vertical tanks are present throuqhout the remainder of the period of analysis
and will not be further annotated.

1974 (Figure 1IF) - The trenches seen in the 1970 imagery exhibit little
probable dark-toned standing liquid or ground staining, and it is not apparent
that they are currently In use. The northeastern excavation seen in the 1970
imagery has been subdivided into eight impoundments. The disturbed ground seen
in 1970 (covering the tr»«c*»es ,seen .in 1962) has not revegetated.
Approximately twelve semi-trailers are present in the southwest portion of the
site.

1978 (Figure 11G) - The fenches seen in 1970 and 1974 show little change
from 19/4". Northwest of the trenches 1s an area of probable ground staining.
Southwest of the trenches are numerous mounds of 11ant-toned material. The
disturbed ground area of 1970 and 1974 has revegetated. Semi-trailers,
oossible sheds and an extension of the Rohm and Haas Croydon facility are also
oresent In the southwestern section of the site. One-half of the southwestern
excavation has been subdivided into four Impoundments.
SITE 13 (Figures 12A-F)

1940 (Fiqure 12A) - The site 1s a semi-wooded area with several trails
throuqh it. Trails appear onsite throughout the period of analysis and will
not be annotated. ,

1951 (Fiqure 1?3) - No significant changes are noted.

1958 (Fiqure 12C) - No slqnificant changes are noted.

1962 - The site was not covered by available photography.

1970 (Figure 120) - The site has been cleared of trees and shrubs, and two
basebaTT" diamonds are visible. Mounds of material, probably soil, lie along
the site's eastern and southern boundaries and are probably a result of the
clearing activities.

1974 (Fiqure 12F.) -A building has been erected in the northwestern
corner. The southeastern corner appears striated, oossibly a result of
clearing activity or grading of the mounded -material seen along the southern
border In the 1970 imagery. The striatlons may have been present in 1970, but
the poor quality of the 1970 photography prevented their detection. Trails
throuqh the site appear to be the result of motorcycle activity, although an
automobile or truck could use them. Unidentifiable refuse is visible rj&!>W'A C I C
southwestern corner. The mounded material seen 1n the 1970 imagery flwoJlhyb I 0
eastern border 1s still oresent. ' ~

12



107* (Figure 12H - Two additional baseball diamonds (not annotated! are
present. The mounded material seen in 1Q70 and 1974 is no longer visible: it
*ay have been used in construction of the fields. The striated area seen in
1974 has revegetated; the strlations are no longer visible. Possible
dark-toned ground staining 1s visible in the southwestern corner where refuse,
still present but not annotated, was seen in 1974. The building and trails
seen 1n 1974 remain unchanged.
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^̂ , vAu.v.*;*
Hl3 *e.r;oV.̂

uses

1

REMARKS

.j

'

t..T *3.2 t*T

,

ilR300629v
REMARKS

• See Legend on Back
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BORING LOG

PROJECT: . Croyden TC
PROJECT NO.: ... . 621Y
' .EVATION: 31. I.O
WATER LEVEL DATA :. £
(Date, Time & Conditions) .

SAMKI
NO.
«.Wf

£-1

;-*-

S-J«s

S"f

S *

'•w

OC»TM
(ft.l

A. ft

3.rf

V-i-

S.5

4.0

lo.S

Jlf.ft

,, ,

IO.A

.PC*. S

2V, fl

3-.T

HOWS
cot
•00
IM

£
0
V
•V

/o
u
9-1

W
V4»

,,

iff
at
49

•J
i?
5̂̂

tr
it

SAM»U

tICOvMv
SAMril
tiNGTM

''*£ 9

j r.
77.5

'•Vfl-S

t.*/
n.S

'•Vfts

E
. .. .... DATE: ..v,... ...-../..,
... . ... FIELD GEOLOGIST:

u .-wjrr. . is . i1 ' ,-/ ••• • 2 *»

A/L/S CORPORATION

.................. BORING N

.:. *./S?/̂ /E7 DRILLER:.
....».»... AK/..*;......,......... .

0:. /̂:.. ̂  .v.-i.c; . .

LlTHOlOGV
CHANGt
iotpiR.ni

MATERIAL DESCRIPTION*
son

OIHSITY
CONSISTINCV

MAXONfSS

^

OC*4*tf

SUi*

V««v

Mo.
0€tT.€

COlO*

Oe.rK

Kr

Z,.,*:*

*"/.

%:„

ec.

fc«t

MATERIAL
CLASSIFICATION

* iluc '.t:̂ . -.--I
4r rv-W,r»>,V.̂ ^̂

* f Oreen.'s '

- . . • ' . " • . . -

nir»4 4- r»/4%«,r<r- «O,««/

.„ / ̂

.:*f/<
r^ «rA.rf|

^;u-
t,«- ,*.,*/ 4k-SArxA<

<r //-I . o

,

<*»rAii

c« IA*̂  Vrrt/«/

-

/

^1 ,„/ e;,4.,4,â

hr,k/« ̂ Î Ĵ  .̂̂,

~ .f* ***•*•

^

4_£tt̂  ————— -

.̂vo*̂ , ̂ d̂̂ Ŵ V̂̂

4- s**».'rl _:»»«V^

' *«/

— t ———Nl/

uses

r
5m

-

,p

G?U?

fm-

REMARKS

4* rv

•

•. ' " n

4r ^̂
y , • " ' • ' ' .

...// ,„,./,.-/,
r,Ŵ  <Ĵ* *

• • -. •

U1.1 JV.r>

<# "A. "- yfe."
H7r:-̂ \4, ̂A,̂

- . • " » " ;

. • . - . . . . . . .

.

«r*4..,*4.,' ape*,

Ar...-l ,.-»c,.̂ r./Af

'

\R^nnfi^n/i««^I ' •
REMARKS ->.i.,. . r. (, ,.,. ;• "/.c. »•• . -• f. ••«-.>. 44',̂..̂

• • _ •/ .*.,*'_______^_

• See Legend on arck <- PAGEj__OF.
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BORING LOG

PROJECT: . .Croyden TC
PROJECT NO.: ....'. 621Y
.EVATION:

WATER LEVEL DATA : .
(Date. Time & Conditions) .

SAMKI
NO.
»mt

**?'

s-t

.«

s.9

S"o
, , •-.

S-i.

M»TN

£• i

ft*

10.S

3V-0

35,5

K? A

d̂.S

w«a

w**

vr-rt
3»._S

HOWS

too
IM

-f
: »
.«.

•«n .
/»

» T

/ f

II
•1

130/3'

9
/•i

SAM»lf
•ICOVI4V
SAMM
LINGTM

**̂

l'Y*

\.y

• —

i.y/v.s

E . ........ ... .................. ....... ..
. .......... DATE: .i.a. /.i./.5.r.....

NUS CORPORATION

anoiwr: K
';**"#*" =̂ 1"

....... FIELD GEOLOGIST: • /""•.'.-'',. .*

•̂k . ̂ r» ̂ »

W. . .C ft T <v ifci.7 i. C L j
lii\.rr»j -Oaor-j .• -r:<tr \̂ >̂• <*

LiTHOCOG*
CHANGI

MATERIAL DESCRIPTION*
sonoiNsnv

CONSISTtNCV
01 «OOI
NAtONISt

B*Mi«

f*\S$
O^tt*-#

2f;t£

"iITix

0*»»*

coiot

feli

s««.

Fff̂ r
?/T̂

MATERIAL
CLASSIFICATION

•

i

N/
-

m*../ ̂  ̂ ar̂  *̂ -r/

U-H-U »,*~>i **./-: u
v

"

i
t

N

^ __ ,, ̂ ĵ

r.jj J» ,«**,* **,*.*/

!;#/* *.'/£/

. X

C.\« ,̂ / i:«t+'*.-P/
• y

r
6

uses

;<•»

ŝ

^

fip

CTC

REMARKS

j . .
*f

"".-.•farg/f'nC ———— V '0

~ ̂

^ T . ̂  /^ ̂  * *V «" j»v r *^
'I y

- '/'•// . * -̂*. '

fatL,- ̂S**s.-*+

^

01 »̂  ./>» (? flO/v

•lÛ t̂ UiV'..
J

\R30063U^i,
REMARKS________________I_____________________________

BORING

' • See Legend on Back PAGE .3 ftp



BORING LOG

PROJECT: . . . Croyden TC
PROJECT NO.: .... . 621Y
LEVATION: ... .
WATER LEVEL DATA : .
(Date, Time & Conditions) .

UMHI
NO.
• mi

?~'7

*&$

&T?

*>-ts

in.)

«T«V.*

*ZiS

Cfl.O

to«J

W*9

K J.

ftf-a

10.5

HOWS
cot
too
IM

/•V
U
3L£>

\f
ft
7l

ll
_£_

^
i<e
_/<"

SAMM

tECOVItv
SAM»H
'liNCTH

tf%r

i-i"//[.*

E

/VtV5 CORPORATION

Rnairjr. iu....... ........................... ŷ ĵy .«.-...«.,

. ....... DATE: < * /i/̂  / DRILLER:
. . . . . . . FIELD GEOLOGIST: . .;...C..'rr., . ^

0. :..//.•. f. .̂.,.. .t, ;. .

LlTHOlOGV

CMANGI
(D*eth.fl.|

MATERIAL DESCRIPTION*
son

OtNSITV
CONSISTIMCV
OUtOCK
HAIONtSS

Oe/v̂

eoioi

... 1

lVs#̂ X

G/v̂
t

, MATERIAL
CLASSIFICATION

y /

./•/J. w/4^ ̂*.̂ x

As

I
\
\

£f̂ ^̂ ^ <C4,«4r-

uses

y

A

REMARKS
U«J1J

rt nr,̂ .

/n̂ /«.t «ta~«t>
*t»^t •*,.4.-.i.v.Au.

J..' ,̂T

«« «̂ <.̂  *.+„***

- 'Ĵ t • .' - •
i
1

rf |>4V JT ~*/

•' ̂ M.-.v W,U,_

,; • .̂ .xx̂

. ' . - •

?300632
V.

REMARKS

t » See Legend on Back

BORING ĉ '̂ ĝt
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BORING LOG NUS CORPORATION

PROJECT: . . Croyden TC
PROJECTNO.: .,. ... 621Y-
.EVATION: .. r 3 . . £i

WATER LEVEL DATA . t •
(Date, Time & Conditions) .

SAMrXI
NO.

»Pr»t

s- X

5 -a

So'

S-S

-

OI»TH
(HI

'*o
( .

M n

5.*

*-Q

l-a.S

\n 0

ts.%

„

t •

HOWS
cot
too
IM

K

•̂

„,

^

/a

•̂
a»
,?

-T
^

^

SAMH.I
ttcovit*

IINGTM

v,.s

'%•

'•%,

E ........ ............................ anoiwr M
. ........... DA

?..... . FIE
. ,;.T... -. .!.!...»

TE: .....!?. /I.J./.2:?. ........... DRILLER: .....„.,. . y
ô r ,,; ,:

LD GEOLOGIST: t..e.-i»« C<.c ..1 ̂  /•*/.? 7 * .̂ :.S3*fr\

LITHOIOGV
CHANGI

r«
'* i-l

MATERIAL DESCRIPTION*
sou

OfNSlTY
CONSISTINCV
Ot«0«
MAHONISS

tree

1".

De^Sc

0»r.»*

coiot

gr

s*

KK.

e«.

"a**.

MATERIAL
CLASSIFICATION

**•+& «» flfla«*4»*» -tr. -J «/

JfAi/tl ,. -SJfv.a —— -L.'ti- f ———

ir...! l^r,- ...̂

5a-J ____ ,,.U.

r",*r&a~J i:4H* .r.'ir

t*H» (OU.MT -<*rv4

.0 » r̂ ».̂  ftoa.Mtl n̂ rl

\\-Hl ̂  a-.'N.

F(A4L ĵ v%Hu ,;U>

uses

5<o

&w

iP

Sui

SP

Ai

REMARKS
ituu

^; _ .
3..~.

^̂  ,..̂ r»-/'

d^.« •A.-r"̂
-,--T., !l*,;l̂

*, 3V, -«..r̂ .4«

^̂Tj'h'̂'S 3-» • I JP * d

^̂ % ̂ f̂tv«-|

^ n n c o o v iO U 1 1 r> 5 4? \ _ s\

I REMARKS -bar',**. >,. .a 1*4 ^i-.^ 'c >•• ...» «t^ffr>
BORING *g -

\SO
• See Legend on Back



BORING LOG NUS CORPORATION

PROJECT: .-•... Croyden TC
IPROJECTNO.: ....... ̂ 21Y
.EVATION: .\2u 3S
WATER LEVEL DATA . U)
(Date, Time & Conditions) .

SAM'll
NO.

*H

*•#

S-3
J

t m t»

--S

*•••«

01 WN
mi

O.p
'•S

•4.0

S'S

Q>.<9

V).f

!M ft

IS 5

ft

ft,1

£*',A
8%*

HOWS
cot
too
IM

f?
b
<Q

Q
»rj
lr\

t? ———

IT

-1
+
•j

«)
«J
«v

t
O
n

tfCOvitv
SAMPVl
IfNGTH

/.£

to/>.<r

'& •<•

*v

I.5//hS

E ......... ... ........... ...... ....... ................ . . BORING N
. .......... DATE: -.\yjlo/«?l DRILLER:.

0.:.
ft', I

c^-io3-c^.'-,j
FIELD GEOLOGIST: ....£ . Rar.ftlt.\t. .............

.. V»-*:/.Y/.t7*,.. ...................

ItTHOlOG*
CMANGI
(Otgtn.tt)

MATERIAL DESCRIPTION*
sou,

OCNSlTV
CONSISTfNCV
OttOCK
MADONtSS

mtf»-
n£U4£

'Sf̂ r

oeNie

îfc
^̂

ft f HI ft

. .

™?s*

COlCt

Br

Br

te.s*
. '*.

Pr,

??*"

»*«»>.

6r.

MATERIAL
CLASSIFICATION

/i •" /4- CAttrts "9ft ff

• it/ f»f£>-j4( i S>0rrP

"Z • h ' , •» r . Gtfar 'ft

&̂ ,~l IJLJ/ *̂ ~ , $;* *
*.„«*/+ &\U-
V\«, <0r-? /'-KVl/4-

mco -fo*r^ ̂ an̂ /

-4.J/ &«-YV.7 ̂ 1̂ 0.1̂

av.J V.-Hl^ -', %-

t-,̂ ^ <̂ .-l V.4VU'
«L\V^

Û.Ĵ  ̂'t .̂rv.1

V,H»^ -:u . J-. «/•»//

N /

uses

Su*

SK>

5P

C " ji%

$P

SP

5f>

REMARKS

„,*// rê rk-i frf
afz^l /»i«s4
-iî
Cn4-,i,, t*̂  f̂rf**-

'

0̂ ^

^•)r«.«fl 'Ji/"-/''
v . tr

34 «L 4̂t̂ «4.v
£9feM,;, -v «.*4V

————————— 'Oi<m

- -

•i V»- ilV4 /h.....

. Seirtiv

iR^nn63ii — ,.,
REMARKS

_ - . , « • < • BORING
' -' ' ~7' -

* See Legend on eack '
/ QP



BORING LOG NUS CORPORATION

PROJ
PROJ

EV>
WAT!
(Date

SAMftJ
NO.

£-1

S'%

i-a

S-ro

£-W

ECT: Cro
ECTNO
\TION:

yden TC
621Y

E .......... .................. .............:.........:...... BORING N
..... DATE: .« n'.mi'rl DRILLSR:

O:.
V .',• - • • «* r *

... . ..... . :... FIELD GEOLOGIST: . ~ , CL̂ f,.' ^ ' .~ . . -^
ER LEVEL DATA : .
. Time & Conditions) .

Of'TM

^r

"*.v

T, r

,**•»

"•*„-_*

3?-̂

*>.l?

'.--

Vfr *

4'a

HOWl
cot
too
IM

IdQ/fe

\S
'*t̂
v»_S

\t
• n
*
>̂

It
.5-2
•»•»

fPl

l1^
•J

SAMrtl
tfCOVIt*
SAMHI
IfNGTH

'•<S/.T

•V//.*

47. 9/

-

fl. a

*%»

LITHOlOGV
CHANGI
(OtDtn.ft)

'. . • - - . .

MATERIAL DESCRIPTION*
sou

OINSITV
CONSlSTINC'
OltOCI
HAtONISS

-

t*t*i*e

V*'Jf

OvfeC,

V4T«v
0*Ni*

/nrfo
«*«£

COlOt

P.M̂ ^

fir.

•*»:*

•>• /,*. '

•

V*

MATERIAL
CLASSIFICATION

-

r-r + ̂l ,_VM,* Ur̂ ^

1 Ĵ ^ 4 ^ /̂  .ft ̂ t̂'̂' ^̂  -̂ r̂  ̂ f

i ̂  *T w 9 . _ 1^^ A*f «<•> iW > ̂-fl ~ l̂ f̂l "^^

x,.̂ ,̂\4.
^v^vt*.* >»«., ^

**»î oa«-x **i5fi^/-* # *lrt»̂  ̂
y f / .•fl̂ , f ** fli 1^9 1 f M • ^ & rt */

i/

ip̂ fl ̂r I ̂ .1 *̂  f*̂  ^̂ ^̂  ̂  ̂^ -*d t̂ f̂

xlft^* Jd̂ Â J , 4nr •r'ft̂ t

'

•*'fi ff-J ft -_«r> «/ 4 I/

•J-f̂ ^̂ Ĵ ^̂ *.̂ ^

V» >• r^V.-w*

'".*+*< *^-J .-/ *•'-., >r

uses

fi?

a?

5?

.*p

REMARKS

•/t.'rV.V AW-JU P̂ 4f
^

AM^

•. ĵ \ ^̂ t it 9 sit JP̂ . ^̂

T̂<̂ »ii\ŝ j* %.

-r̂ &W-UrV.r' - /3<i'4*

°Pt̂^̂ ^ ,̂ Ur
• •

^^ • • *i» * • '

.V-cvrv^ r̂ -ix̂  vy^ *

3-J* -r.̂ V

.nonnc^S ^(
REMARKS.____________________________________________

.... , ... •• • ...,..-. ^ ,..X - ̂ ') BORING

* See Legend on Sack
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BORING LOG NUS CORPORATION
' . . _ . . _ t

PROJE
/ROJE
.EV/
WATE
(Date

SAMHI
NO.

*TV»I

S-ia

i

5- a

t '

,

CT: ..... Cro,
CTNO.: .... ..
mON:
R LEVEL DAT/
Time & Cond

Of'TM
(HI

50 .5

5V-0

Ss •&

~ij.«i
•̂ 5

.1

'. -

.»•

-«

..-

HOWS
cot
too
IM

Jfe
32
?A

Kden TC
621Y

^r. .
tions)

E ............... ... ..............................:......... ... .... BORING N
.. ..:.........' DATE: .I/./ /.I./..T.7... ........... DRILLER:-

FIELD GEOLOGIST: .S*..'£̂.*n\̂&..

0.:..
S>. «H
'
^V-C——

UMPH

ttcovitv

UNCTH

S<%*

''̂

3

LlTtaOlOCV
CMANGC

T.fc.
^

SOIU
WNSITV.

CONSISTINCV
OUtOCK
MAIONISS

^_y

calUsfc-

.. ..

MATERIAL DESCRIPTION*

COlM

"T*-

ivxr

-

-. ^

MATERIAL
CLASSIFICATION

MAV --̂ ., k̂'.U
~.L ' .. .J*** /

j ' S» -•'

-

rvs^-l . rne.*-t# Sew/
y - nvAtx X̂tU.

.'

, . / '^ff nm-rf^ ",-r̂ r' ————

s.-'Mv .a/-̂  , /
('•Htr1 ff&rtff &<«,.«',

' • '"'- " ' ' - ' ' • . . .

..,...,. • .

• ' •

uses

- .

t

C^

rt

REMARKS

,

- !*«•

U« £> rw Pi. C T** tttu

-+*»<* rf4'.4/.-i'

•( *• r Hi*/\̂  *< tf& i
*

, • i.

•

! '

• oonn(;^A
REMARKS _____________________________•____________

———————————————————————————————————————:—— BORING



BORING LOG NUS CORPORATION

PROJECT: .... Cnjyden TC
PROJECT NO.: .......... 621Y
.EVATION: |.3 . ci

WATER LEVEL DATA :. Uj-
(Date, Time & Conditions) .

SAM*lf

ft mi

S-i

SO

5-3

S-f

S-S

OI»TM
(HI

•o.o
,.

I.S

»-n

n.o

<O- to

•

I.J.r*

i% fr

lie

•r- .

flftfl

p3ft

HOWS
cot
too
IM

-JJ
P

1

t̂ ,
T
/ t

u

1

•â

3 —
-T

JT

SAMHI
•KOVItv
SAMX.I
UNGTM

*s/6.«

l<ŝ

5 >6.o

£ ... .. ........... ......... anaiMr: N
. .......... DATE: \c

FIELDGEO
T- ; ..is.̂ v L«r...Z.
kO/^O

LlTHOlOGV
CHAN6I
I0toin.fi.)

_
—

—

HI
"•

—
_

—
—

^
_

"" —

...... .rfc !•*«...*..

>./̂ 0./.c?l .......... DRILLER:
LOGIST: . 5. GcvrtVAcK

O * f' i9 yvt ** x

. t "Sr»K». tVArvV K* . 4f,* '
a.;.. ^ \ y\»- «•••*-• c,o' 2 -J 'j -v..... ..~~.̂
t'oo/ lo^li ^mp WlTt5>.. If. IS Cli/to/\J J / r . • f /

MATERIAL DESCRIPTION*
SOIL

OINSITV-
coNsisnmc*
ORtOH
MARONISf

U'u

£&

.mao

aCfc-

'̂ 5-

COiOt

a,-

&r

LA.8.-

6r.

ŵ»*jr

MATERIAL
CLASSIFICATION

ftVArl. ftr^^^J ?«-,!

\. tt-l«L Si IV Vr. fV̂ %

• •

*f.
C./av -l-r,-4«M^/
J-J * 1 i

u • v f

'flUJ *̂  /•««r̂ t ̂ ^
^ rrtu<l ^A^

t^V.L-Sa^, U.-S.I4-

,1rVYr.fAy . 4-r. $.'̂ Ŵ'

tU/^./^f,^ .̂ î r.

5 .. ' ^

.-• _L y . - /J* i i*J "TO fnJf/l Ĵtfiivt
-UJ*,/ ztrl+J

uses

Su0

f|

S\ju

CL

*P

REMARKS

*« ̂  ft

/7)rt,^f-A,4 0

V J\

\tXf4Tt? Qf* ttr/lkfm O

up . K« 14-1 îfl /firjf
» *

\£j h" r1̂ ^ AT p J^

* /ffj.1̂  f*̂  ..j*

CO.T. ».s-' O

- •

M^M«V^/ ^

AR300637 ̂
REMARKS hailfti^A *»V^«v .10 <?«»«. ' -S4aV»fr4

BORINGHMD: l m .'*.&> '. Jrt.

• See Legend on Back
hanr -Mr—/ r,.7 mrf ---••"•- PAGE.J_OF.



P
BORING LOG

PROJECT: . Croyrien TCE
; PROJECT NO.: .... 621Y

.EVATION: ..'.
.... ... DATE: .1.0/̂ 0. .-. 3.1. /57

FIELD GEOLOGIST: .S..C,ar.n

NUS

. BORING NO :. C£
.. DRILLER: fi», .sUex

coffPOflAnow
/"ncu o«< .s .

"WftrrVv^\ rtŜ ftfV. 1

(Date, Time & Conditions) .10/51 /«J7- - .Cc.m*.

SAM'll
NO.

S-fc

5-7

y' '
5-?

(ftl

57. «

30-O

•13.0

SS-rt

'̂ 7 r>

HOWS
cot
too
IM

^
*

'f
/S

Ii _
4V?

IOO

UMM
tICOvltv
SAM«lf
IINGTN

J-o/
fj.f-

ZOj

'*&.*

.iTHQlOGV

CHANGI

.Sorte/
s.tv

.̂.tZ.c\«.'w....44/f..£'/»k4/....... . .... ................. .... . . . . .

MATERIAL DESCRIPTION*
son

OtNSlTV
CONSISTtNCV
OXtOCK
HAIONISS

rtvd

£:z.

coiot

*"~«

**-.

MATERIAL
CLASSIFICATION

o • _ * _ / j
<̂  * fc* rf\fef ^̂ **1f"l ' •''' •

*ri'rv«r 4).̂. n r6.tr!
V

•

S*U\ r-^^^N r̂l̂ rJ

4*. 5;/A .̂w M*y J1
-cobU**

C«̂ /4».S «̂ ,V/

)> ' ly

uses

s>?

?i?

fek/

REMARKS

C
<Af*ri .iffll Sa,4~J
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;

•̂ -4v4 *ar^j^ /̂

.V-.V-W/5

/^ iLs ffi\x I

>;v>̂  ..̂ V̂ r.̂ /

/̂ro-̂ «-<r̂  -r-̂ j
you.*!. «̂rV****«. fflt+cff&rif-ir)

•v.rl ^ne»-<»» ••4.1"

. '̂.̂  ? i". «/r

uses

r-vn

flVF

G«M
KfcU

sti/

Sn>

REMARKS

.

^

o
** * / '

1

f\ ITT *i^a k̂  **V*vV"N\ «9 -̂  iCk

•
r

-v,«;*4- 0

£*n+ •**"£.& Ŝ
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<J<U4t>4-'

w

6̂ ' f«i...'U,«« ĥ r.l
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.̂^ Ĵ ..
•

f*»u*-*.*a £4fv*-i.Tz >V4«V)-

r*>~***L 3.*~£*

~&>-e~**̂ o "ZZ2

uses

s?

sr

6.

&P)

P̂>

'STP;

REMARKS

. ' . . - --

.•W*18 -

x̂v**̂

' " ' i

J-TŴ WZVS, "

. . . . • '

"' • • • • • • :

l«3006.Sfi
REMARKS .i$t*L ***n&e f-£-» SO. 7.2 '

• See Legend on Back



BORING LOG

PROJECT: . Croyden TCE .
PROJECT NO.: 621Y
.EVATION:

........ DATE: ... .///Jy/?.?. .... ....
.... FIELD GEOLOGIST:/*- Ja

........ BORING NO.:
. DRILLER:*.

<V*T

NUS CORPORATION

Cf-s** 3 D*
f

r

•To

i

•1(

i

i •

i
J

WATER LEV EL DATA .
(Date, Time & Conditions) .

SAMrtf
NO.
» mi

-J-̂

5-7

4-3

•*-?

y-A

OI»TM
(HI

i»^-
39-*'

JVO-

5*. »-

4/V»*
4/JC4J*

*yj6»-•j».«r

HOWS
cot
too

y

^
-_
a

H
19

ll

*4<

3
3

At
Af__a

t-it

SAMPil
*SCOV|t»
SAMVLI
LlNGTM

'%

"

*%'

'•y,f

™/>.f

"~/,.f

LlThOvOO*
CHANGI
(Ot0«l.tt.|

*

SOIL
OINSITV

CONSISTING
OR ROM
NARONISS

/W

"t̂f

t***

*£!*£

,*SC

MATERIAL DESCRIPTION*

COLOR

Tr+t

T*J

**J

tfff>~.
'

IHr*-

MATERIAL
CLASSIFICATION

,

ynr̂ -.*«W4e«A ***,<>

-Tff̂ t &**«**.

t+tfta -f «v< -tsc. £+*no
j»~* ***,&t.

»** -r**«s.r J*~»A

»,*.f»~̂  +~* /***-

XfrrfV ffV̂ xXt

^̂ -.̂ r̂ Jfi-̂

uses

r*?)

&ti

&»J

fP

&P

A

REMARKS

• . • ' ^-^

•

- .

J.0nnrr7 V d

BO..N6 «

• See Legend on Back PAGE.a~.OF.



BORING LOG

PROJECT: .....Croyden TCE .......
PROJECT NO.: 621 Y
LEVATION:

...... DATE: ../!/$/.*'>....... ..
FIELD GEOLOGIST: ./£«/O'

NUS CORPORATION

......... BORING NO. :.C.Ar/Vlt*''9C'p}

..... .... DRILLER:. **<<yr>«r. ..*>/«.- v-*-s .

.»

!
I
I

i

1

i

(Date, Time & Conditions) .

SAM»Lt

NO.
crm

<Ss*/

>

Ot'TM

IHI

HOWS
cot
too
«M

/»

SAM»ll
tieovitv
SAM»ll
lINCTM

•• ' ' • . ' .

LlTHOlOGV
CHAN6I
(Ot0tn.HI

MATERIAL DESCRIPTION*
son

DENSITY
CONSISTING?
OR ROCK
HARONISS

• '

COLOR
MATERIAL

CLASSIFICATION

/*$r •/". ̂f̂ tĉ - M*r-
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oA/tc 1 ne 1



S-

i

BORING LOG NUS CORPORATION

PROJE
PROJi

/ .EV/
WATE
(Date

SAMtll
NO.

ft mi

S-l

«-X._l

-> —

c,̂

-

S-H

CT: . .. . Cro,
CTNO.: .. ..
WON: ... /.
R LEVEL DAT/
Time & Cond

OC»TN
IHI-

•*:«

fo.Q

Q .O

W .ft

IM.O

is.o
llp.O

w.ft

?>.e

HOWS
COR
too
IM

Wl
at
a-̂

<vi

9t
*(t.
f̂l
•0&

£a
%i
•̂ 1

•«*

u|
iW.
|O
l~l

l^den TC
621Y

b>. 3J
V:. . *
tions) .

SAMM
tICOVItv

UNGTM

Sty

**%,

'•%,

'3 to

.......... DATE: <O/iT/^^ DRILLER:
FIELDjSEOLOGIST:.. i.,.t.?..r,r....vi; .......

0:.. C P. ." ff̂ M O 9 ( t ̂
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O.:.:Ĉ ...«v»u.» /O-C*
6o.<*-rv 'JJooslif- ; *?««*.•«.
M *» 1 • * *— rr • •. \* &r r ' •

-^ . -. • r " .

/ * '

MATERIAL DESCRIPTION*
SOU

OfNSlTV
CONSISTENCY
OR ROCK
NARONtSS

De3*e

%»«x/
oe»>.r

t*»Ati

»»*<v
CNIKJC

*•

n«*.r

COLOR

fm7,
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SSkAri j "Vr 5 C*«t.4il

-ftr.A^\ ̂ «A am.U

Lvw\^
a\\^v s-*-̂  --•/
^̂ •;̂  &r*«?r -fr.;̂
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BORING LOG NUS CORPORATION

PROJECT: . Croyden TC
PROJECT NO.: . .. 621Y
.EVATION: S3-0&.
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BORING LOG NUS CORPORATION
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BORING LOG NUS CORPORATION

PROJECT: . . CrOJ
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BORING LOG

PROJECT: ... Croyden TC
PROJECT NO.: . 621Y
.EVATION:
WATER LEVEL DATA • .
(Date. Time & Conditions) .
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BORING LOG NUS CORPORATION•

PROJECT: . Croyden TC
JROJECTNO.:... . 621Y
.EVATION: So -/I

WATER LEVEL DATA . -
(Date. Time & Conditions) .
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BORING LOG

PROJECT: . . .Croyden TCE
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BORING LOG NUS CORPORATION

PROJECT: ...... Croyden TC
PROJECT NO.: ...'•. 621Y
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BORING LOG NUS CORPORATION
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BORING LOG NUS CORPORATION

PROJECT: . Croyrien TCE
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BORING LOG NUS CORPORATION

PROJECT: Croyden TC
PROJECT NO.: . . 621Y
LEVATION:
WATER LEVEL DATA .
(Date. Time & Conditions) .
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NO.
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BORING LOG NUS CORPORATION

PROXCT: .... . Croyden TC
PROJECT NO.: ... . 621Y
.EVATION: ..£. 73
WATER LEVEL DATA .
(Date, Time & Conditions) .
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tmt
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BORING LOG NUS CORPORATION

PROJECT; . Croyden TC
PROJECT NO.: .. ... 621Y
.EVATION: ... £ ..-

WATER LEVEL DATA . i
(Date. Time & Conditions) .
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BORING LOG NUS CORPORATION

PROJECT: . .... Croyden TC
PROJECT NO.: . ..... 621Y
LEVATION:
WATER LEVEL DATA .
(Date, Time & Conditions) .
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NO.
ftmt

S-la

x *•?

s-fc

s-<?

j

OE»TH
IHI

35̂

<39.Cs

70,5

3V.o

35. 5

2ft. G

H«X5

VH-O

MTi,S

lLOWS

COR
ROD
IM

V
17.
S3.

?
M
lk>

Le
S
in

10
•o
IV

SAMPlE
RECOVER*
SAM'li
LENGTH

**%s

l'v/.ir

l<e/,r

o.ijy
/.r

E eneiiu/: n

LiTHOLOG*
CHANGI
(Otptn.HI

...... D/
FIE

kTE: ...II./3/J.7...... ..... .... DRILLER:
LD6EOLOGIST: .... P, "5.a%4«T i

O.:.>lc »./>•«/ <« t't j
~**.«*4«.5 .jHy«/jC/ii>rV .

,

MATERIAL DESCRIPTION*
SOL

DENSITY
CONSISTENCY
OR ROCK
HARDNESS

i

Dfcfttif

V-Tt-p

COLOR

S/U-'
cVrf/7*

wfMi^f?

( AJvY

GlAcTK

MATERIAL
CLASSIFICATION

Amtxl , a!K * e.\».».
T

:
"

PllOt? 'f*Aft:&F "5/f/UO.

TR . \£-AV&L. *"

< i CT

^ICTV PLAY ~ lOami? '
' MP' *»•» H £• ft it fi 'Z£.Ml̂ "7

\ u m A-t ft. t Jr

HIC.MIY !*je*r»£.t*'D
«,»i*r - ̂a'r**

-?,II_T Vf L/Ĵ
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^ OVERBURDEN
MONITORING WELL SHEET

\ y'\

pRO;FfT Croyden TCE mt -ATI/MII &UCV* C«-t PA P"«Uf* .̂..i&ciicÛ '̂̂  'A 1 U IN . __ . , 1

Dpn^rTrun 621Y RnR|Nri ?R-rvH^,t_) SE!S Hrfu *«- J
MFVATION Ob.oto, PATp v\/io/*-} .,_ MtiJiuu vnnu. _-rei~k,__y r
*IcL^J C5 ĉ j _»^JC5| j i "̂̂  ^̂ fii *r ̂- *- {• î ™ * B i rrr̂  F P̂P i«.'V\ V #̂<.|_.
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ELEVATION /gl

\

q.s v I
(iiiiiiiii|

•i•
R
1

1
1

,
—
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4 —————

S ——————
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|«f ———— •

U
i- —
M

|

;i»

5̂?:<i:| ———
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v'\*ef iî i * 4

- ELEVATION OF TOP OF SURFACE CASING : — f*?'V?
••» C| f£\/ __T|ftfk| rt t T.OP rtF ftl^PD DtDC* __ > » • f ?

— STICK- UP RISER PIPE: .a.ac.

- TYPFOFtURFA««FAL- lfrtfrVV_ „.,„„._,

— i D OF ?uRFACf CA?IMG- ia."

— R^PRPiPflfk ^>"

— BORF.HOLF DIAMFTER- ? '*

— TYPF OF RACKFIll- C.PwJrv4 /Vĝ A*.,,!.;

— ELEVATION /DEPTH TOP OF SEAL- <**.()., / 1 "2-A

-TYPFftF«A|. Gt.wU.v'.W. WVl«»U

— DEPTH TOP OF 1AND PACK- IQ.Ob / /*/ O

— ELEVATION /DEPTH TOP OF *CRFEN- . .O.O(o/ lLr.0

- TYPF OF VRFFM- P^t StA •Vfl

in OFVRFFM- ^ "

— • TYPF OF ̂ AMQ PACK - C.Waw dOQ<" Ji«g

- ELEVATION / DEPTH BOTTOM OF SCREElft R 3 C££&&3-\̂

— ELEVATION / DEPTH ftQTTQM Qt <,ANP PAClC- * I.̂ V/jĴ . C>
TYPE OF BACKFILL BELOW OBSERVATION '
WELL: Cryar«w» ?5.a«A _ .....,_

— n r vfl • IUN ̂  PE»TM OF HOLF- 1 _W_??.ft,



•_k •• Bf**llh SUrliNUfNJLJS• ̂ ~̂-̂  OVERBURbEN
MONITORING WELL SHEET

ppQjfrr Croyden TCE t<v•ATirtM Bucks CO., PA DRlUfRJLJUA^L— AOI ——
PROIFCTNO •«" .... •BORINCS.iiii.. siJCi4__ {E52V. -. -.- , ,~riPVATION -a-».n f\6TF u/e/?i METHOD , t t .. • • •
cici rfr rni Ar CT e F ̂ • • c ' ' '" " DEVELOPMENTFIELD GEOLOGIST —— v riff .^ ————————————————— MPTwnn /?-w fi,rvr» / 1> i "...V
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- ELEVATION OF TOP OF SURFACE CASING : -a*f.T ——
— Fl EVATION OF TOP OF RISFR PlPF- a.7» fe3

STICK- UP TOP OF SURFACE CASING: —— &&1 ——
— STICK- UP RISER PIPE: l.g*.

- TYPF OF «URFACF SFAL- _.f̂ r * 1 *^ f .,
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TvPf OP SU^f ACF Ĉ S'NĜ  **' • '<
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TYPE OF RI5FR PlPF- ̂.Vf. -St> w,-»
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i
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« .

— ELEVATIOW / DEPTH TOP OF SEAL - - S2>£1/̂ £̂ ^

— TYPE OFSFAl- .._B_rkVr«̂ < ^>*>\\tV«k

— DFPTMTOPOF^NDPArif' •M'?J/.£fr,0

— f| FVATIOW / pfPTM TOP QF SĈ f f W • -3I»8T/ C,» . ̂

— TVPF o> sreFFN- ^L1 f, ,,;«• ' • H 3
5lftT5l7F,IFfJfiTM. . ,C).29*.V

m ftF^rRFFM-., ..,', ','

-» TVPF nr <Aiun PArif • ? \«? &T> *-\»is«£
«̂ *i »• «i
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— ELEVATION /DEPTH BOTTOM OF SCRE&B 3 (HJ-SfiJ-JaSuG

— f If VATfON/DfPTH BOTTOM OF ?^WB PACK-- -tJJl.jSiO
TYPE OF BACKFILL BELOW OBSERVATION

: EiTyr^
' ".- . - - ' *.

— ELEVATION /DEPTH OF HOLE- «̂<3.frt̂ 7a.o



^ irT̂  OVERBURDEN
MONITORING WELL SHEET

r»<J .

PROJECT Croyden TCE IQ< R(,rH •> PA pwiipaK^ri H',*̂ .̂  yATIflM . "—
PPOJFCTNO 621Y • -RnBIMI-j-JC •/•>«-. ̂\" ""iunJlWaito^-^ n*-*rFIFVATION at..*o ., DATC .-• 4»/9-T MB i MOB. ,,„-?,-? .TT» n ^r
wiofiroiofflw ••;•>.-- "•'• SSEST,"̂ .
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— STICK • UP TOP OF SURFACE CASING: a>^ ———
— STICK- UP RISER PIPE: 3,57
- TYPFOFtURFA«5EAL. ?O«^f^W_
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TYPF OF SURFACE CASING: SfJf̂

— unco DID? in 3 "
TYPF OF RISER PIPF- P>|«; ScKWO

— BOREHOLE DIAMETER- ft • '

\̂ /
— • TYPE f\f RArif FII i • C€rKf«\V "Vsi^MV •*>!,•</

— ELEVATION /DEPTH TOP OF SEAL: J,V92_-L*,,P

— DEPTH TOP OF *ANDPA«- AU:2/JflLP

— ELEVATION /DEPTH TOP OF SCRFFN- l««.9 / U.n

«OT^I?F« LENGTH- O.3d>/,C>i*T

inOFVRFFN- fl"

— TYPF OF ̂ANO PAfTUT- r toa.« foCf.̂

A«pa(5l5V>t>o
— ELEVATION / DEPTH BOHOM OF SCREEA:R 3 OfllftffiSpj? "*

TYPE OF BACKFILL BELOW OBSERVATION
WELL: vtt»vn.r n

— ELEVATION / DEPTH OF HOLE : . VLL — •« • " i



"̂"̂ ^̂ "̂  OVERBURDEN
MONITORING WELL SHEET

NO 1 JL/C-/HL. ./"ia,

pnitrrr Croyden TCE inrATiftM Bucks Co" PA
PRnicrTMn 621Y
ELEVATION——ai'l*————— DATE -LauL2-_£Z_
FIELD GEOLOGIST, 3'r fenrnic.fc-—————————

DRILLER J-fi-L
.DRILLING
METHOD Hc-lc
DEVELOPMENT
METHOD -El-i-ii..

STICK. UP TOP OF SURFACE CASING:
GROUND * ————-STICK. UP RISER PIPE:
ELEVATION /fi __ N̂»— - TYPE OF SURFACE SEAL: «JL_a£x±i_..

ELEVATION OF TOP OF SURFACE CASING: —3̂ ' f3
ELEVATION OF TOP OF RISER PIPE:
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RISER PIPE ID. ——i?/€
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Q ''
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ELEVATION/DEPTH TOP OF SEAL: __Li/3_f.C

DEPTH TOP OF SAND PACK: >t.^ / ZL~t

TYPE OF BACKFILL BELOW OBSERVATION (
WELL; HcAc tptnQ______________»

ELEVATION / DEPTH OF HOLE:
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AR300687 , /— Ft FVATION / PF»TH BOTTO^ OF SAWp PACK- -.T.U/- ̂  >\_>

TYPE OF BACKFILL BELOW OBSERVATION
WELL: MJ...T

— ELEVATION /DEPTH OF HOLE- -*»V«.S
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OVERBURDEN
MONITORING WELL SHEET
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TYPE OF BACKFILL BELOW OBSERVATION '
WELL: ilAJA/f

— ELEVATION /DEPTH OF HOLE- &J3 —— ̂^



OVERBURDEN
MONITORING WELL SHEET

BORiNG NO.: „<•-

pRnjFfr Croyden TCE lOfATinisi Bucks Co., PA
ppnffrTMn 621Y BnmNr,_££->»?u//3/£)
ELEVATION ,,,7*9s51 __,',,' OAT1^3 becen&x i1#7-

. GROUND
ELEVATION x.**

. /
\

IH.^3 V i...
|

1
j

1
i

.

^

^̂

¥
4 —————

F
F
54 ——£
1 .
£
ji
i

1I
Sfel

.... ^ I

. " • ' • ' " a,- »jt *4t4wu * ut

natiiFa M- 5c--v*/ ^
DRILLING H**!*** svt*.-*

DEVELOPMENT
MFTHOD ,fc,tfr̂  'T**̂

— p. ey ATjftw »•>* Tpo OF SURFACE CASING • *** • °*-
- ELEVATION OF TOPQF RISER PIPE- 3a. 7j_,

STICK - UP TOP OF SURFACE CASING: — 2^3 ———
— tTlflC • UP Rlttft PIPP * — -J 1 IWrt * Ur |\I2C(\ rir E •

- TYPE OF SURFACE SEAL- £Stft

f*t30

r̂ T* i SA*St. MI*

— I D OF SURFACE CASING •
Tvpf OF 5URFACF CASING- 3

— RiSFBPiOElp 9*6"
TYPF OF RISER PlPF- <<V_,-

— BOREHOLE DIAMETER:

—— TVDC Ot BAr^Cll 1 • CSWSMTt

'0.0"
>-rfe<-

&C.H. HO

a"

' BWinft'nr

— ELEVATION /DEPTH TOP OF SEAL- M>S8/__f,i.'4.'

— TYPF OF SFAI • PfCTZtdiTe" S,£f̂ 7b»)lTF

a .s«/ /d.o'- DEPTH TOP OF SAND PACK: _ _f „ r ,_

- ELEVATION / DEPTH TOP OF SCREEN- O-Sf/ f̂td'

-TYPFOF^FFN. PVL-SCH HO

SLOT SIZE x LENGTH: OM

ID OF SCRFFN. 3 .Q "

— TYPF OF SAND PACK' Ci£Afi-
SlLl£t\Ŝ A)h

— ELEVATION / DEPTH BOHOM

> / /̂ iry
-

»*- Co A tee*

O£2cc>707
oFscR̂ !i830aiî 32£̂
rtccAKirtPACif- -3t3.«ia/y/.tf— Fl FUATiriM / PISPTU BftTTftM /

TYPE OF BACKFILL BELOW OBSERVATION '
WELL: $AjJE± + MATeAiAL WHICH C»"AfiSf&
ttffm UJAI& of tfotf

— ELEVATION /DEPTH OF HOLE -as-it/y/.y

(I



BURiNU NO . __i

OVERBURDEN
MONITORING WELL SHEET

DRpjirrT Croyden TCE mrATinw Bucks. Co., tPA
• — i — _T 0 1 V " ~ " " * — h. — -

ELEVATION .. ,JM t f ° PATF , ••'»-,*"
FIELD GEOLOGIST —— E. . - <. — .. . .....

^

GROUND
ELEVATION /&

''••

• . - \
i.

.
. i

i
.

i
. . 1

i

4- ———

4

4̂ "N4—

\f--«....,.

i

\2̂ .
1J
I
|€_i _~̂ y

'• ~̂» -*|

1=1* " N
•̂•'̂^ ——...\ . *,

t̂ '̂ V* '1 ', 5 ?•••:}• C.?M*.'
'*-"iS*U?3

ORIIIFRJ2.II 3h;««

DRILLING

DEVELOPMENT
MFTur«n R^ p, ,r^ p

- ELEVATION OF TOP OF SURFACE CASING : —— ii-fe£ ——
- Fl FVATION OF TOP OF RISFR PPF: —/.?.:&. _ .
— • ' CTtftf IIBTAOnC ClltkC«(*C 4»>4>i..4». .W.ivS>HCK»Ur lUrUr aUKrAwfcCr

STICK . IIP RISER PiPF •9 1 IVI\ - vr nl.f I*r\ r Ir C • • - • .

- TYPE OF SURFACE SEAL- „ ,/;,-

J.U5

r̂«*̂ '

— ID OF SURFACE CASING* fa"
•A »»« ,

— RlCFB PlDC 1 l"» .•>"
TYPE OF RISER PIPE- .JftV j

— BOREHOLE DIAMETER: * '

— TYPE OF BACKFILL: — Lffi/*

,r_fMe5

— ELEVATION /DEPTH TOP OF SEAL- {*• fr»/ . •? <>

'

— DEPTH TOP OF SAND PACK:

ELEVATION / DEPTH TOP OF S<

-TYPFOFSCRFFM- ^C. ̂

fi.Sô / 2.?

-RFFN- ./e'*°/ V P

StOTfl?FFlFNGTH- O-.JOKlflP-r

1 ft OF SCRFFN C "

— TYPF OF SAND PACK* i k.**

•

— ELEVATION/ DFPTH BOTTOM OF SCRE/N'« « e.Ctj / /y.e
flnOUU/Uo.

— FlFVATiON / PFDTH BOTTOM OF SAND PACK- - 0.,?*/., 15,0
TYPE OF BACKFILL BELOW OBSERVATION
WELL:

— ELEVATION / DEPTH OF HOLE -6.W IS.a



|\|US
OVERBURDEN

MONITORING WELL SHEET
PBfticrT Croyden TCE jnr•ATI/%M Bucks Co., PA DRILLER Ji — Adnlgh.'-'.-X-.,a i n IIM
MnfFrTNO 621Y ' • RHRING P»£-m..f ,1 f ̂  Ĵ JJ w,n_ v^

•f
GROUND
ELEVATION /fi

\
\\.\z V ^

1
iiii

' i -ii ?ii
i :

1r
I

~L
.

-

_

m̂

^

4 — ——

4 ——— —

2

!(
1i1
Iis?,
I11

*"1®&&fas*

i•;-»4 ———

- ELfVATfONOFTOPOFRISER PIPf- 't(«t

-STICK- UP RISER PIPE: p,31

- TYPE OF SURFACE SEAL- Cnnf^^

— to OF SURFACE 'CASING- i{;n ''
TYPE OF SURFACE CASING: __ "̂•"<?«T 1

— > RlSFR PlPF 1 n <?
TYPF OF RISER PIPE- , 9 M C Si- J, */ ̂

— HOREHOLF DIAMFTFR. _„&.'.'„

/ .

V>VIT?l̂ i44»

Ok.r-rt.iV

— ELEVATION /DEPTH TOP OF SEAL- " **•» Z--23-ft

— TYPFOFSFAI. l̂ ^̂ ĵV-f C-̂ V̂

— DFPTH TOP OF SAND PACK- - W.llf_ Ĵ..O

— Pif VATION/ DEPTH TOP OF SC»EFw- :lMl/ _Ji>.ft
«• • TVPIJ nt SCDFFM* M̂C. ^>Lc/A

SI OTSI7F, LENGTH- ..$> fa X/6 '

ID OF SCRFFN- p"

— TYPE OF SAND PACK* P\gftw grta.rs«?

- ELEVATION / DEPTH BOTTOM OF SCREEN: A R SB'OTffifĉ

— Fl FVATION / DFPTH BOTTOM OF SAN^ PACK - a"».ii / . ̂ o
TYPE OF BACKFILL BELOW OBSERVATION
WELL:

— ELEVATION /DEPTH OF HOI F- T37'" /J---C

(I



BORiNG NO

.U
OVERBURDEN

MONITORING WELL SHEET
pROjFfT Croyden TCE |OC ATin.u 'Buclf^ COT, PA pftiUFR-̂ /f/fl/:fl.' A<AeA-iA 1 II 1I\I • . r '

PROIFCT NO «*1Y BORING C*-"~ f f ̂  ™r"™ x*,/.- m.v *,.«,Fl FVATION f.ifl- DA™ ///v/e,-' MunuwT /n . _. — e.__..̂
eicirTre/vriricT ^ tw 1 1 ... ̂/ »-/-._ i ........ DEVELOPMENTFIELD GEOLOGIST ——— /=. j$ ,*->/-$ ______________________ MFTMOD Rerf fcoiwrs

••
GROUND
ELEVATION x-d

'•" :/"̂• •

i
e.vj V

(M-M-ll", I

i

iiii
iii.

f
. -. . .

•.

.

.
1 . .

'! -1

pdff
;-':':'̂
iS;Î.A**(
* •\t.*l,,
l̂ ijm'mm

4

4

>N4—

>̂
«— ̂ —— •

•

V* ————

•

|4 ———— -

t~
i •"

\ -

\.,..i —
4—•t•••j •
3..-.L-A-4
.w4 ————

- ELEVATION OFTOP OF SURFACE CASING : — L&Z&. ——
~ Fl FVATION OF TOP OF RISFR PIPE- _ /fli^fi

— iTlCK- UP RISER PIPE: ft. 17
- TYPF OF SURFACE SEAl.._.̂ ê .7/rfr7-l=

— ID OF SURFACE CASING-, ..... f" •
TYPF OF SURFACF CASING -?&.£<. ,

— PISF R PIP? i r* -? "
TYPF OF RISFR PlPF- .jSfilV «WO fVC

— RORFHOLFDIAMFTFR. 7«<} "

—— TVpFOFpAf^FIII. 6&0~r . *f~rr>~,TC
fttV40 f̂eurrt-f»f.*£) rtSffiffW

-ELEVATION /DEPTH TOP OF SEAL- WS../.̂ -̂' ••

— TYPE OF SEAL' ̂e&̂ rw.rc *>f tiers
t'P.ZlTWiTIC.')

-DEPTH TOP OF SAND PACK- S..̂* /X-lf'
- ' ' : . , ( • • ' , - . . ' ' . . * -

-Fl FVATION /DFPTH TOP OF SCRFFN- * .ffr /̂ C3'
/

— TVPFOFSCRFFN , ,,;̂/» f/̂ ef Pl/C

SIOTSI7F.IFNGTH- <2>2-O V >/O '

ID OF SCRFFN- -? *

— TVPF OF SAND PACK- Zo+eSCL S**V0
££cfft&f*J - <v/w*r/k«.(.<V7 f̂-*«5_

':" u<4e3007rt>
- ELEVATION / DEPTH BOTTOM OF SCRFFN- " ***1 /*£-

— FIFVATION / PFPTM BOTTOM OF SAN̂ B̂ .O ftf. j.fL//̂  '
TYPE OF BACKFILL BELOW OBSERVATION
WELL: /••*>£

— ELEVATION / DEPTH OF HOlF' **•*'> //? /



BORiNG NO :

OVERBURDEN
MONITORING WELL SHEET

PROJECT Croyden TCE [Q{_•ATinw Sucks Co., PA DRuiraxt/.^A.o, ̂ rStr̂

Fl FVATION ffi*W DA" */*//«-• wiiTHODrftiurtT. .,!"»
Cld \̂ ET̂ C*̂ !! ttltf^fv i .f̂  *J&Ajtf~. __, -— * *.NELDOfeOLOOISr —— <-— -! ——— - ———————————————————— MFT«Of> faî «̂ ,..,.

GROUND
ELEVATION xtf**

<a t.u 7̂ 2
,-s-rv j

|

1
:._.....:

•̂••̂

-

•

—

4 —— ' ——

A/
'-f

•

•

4 ——————

j.

1
m+—— —

\r
i.

|
i

!iî
[}"xl̂.N.l.v-r^i

-ELEVATION OF TOP OF SURFACE CASING: la'<?3 ——
- ELEVATION OF TOP OF RISFR P'DE- __ n,^ __

STICK • UP TOP OF SURFACE CASING: — ̂ '̂ t ——
-STICK- UP RISER PIPE: -3.0?
- TYPE OF SURFACE SEAL- e.*~t*fT*.

— ID OF SURFACE CASING- y"
TYPE OF SURFACF CASING—.. ,-ST̂ &e-

— RICPB 9I9C in .?.
TYPF OF RISFR PlPF- f̂ .-ff9 P*C-

— ROHEHOLE OIAMFTFR- 7^ "

— TYPF OF BACKFILL' _Î otT~ " J-z~ro,'"'~€ \ /)

— ELEVATION / DEPTH TOP OF SEAL • - 7- WT ̂  J_'

— - TYPF OF SEAL' ££**!&**» rC *£«..m

— DEPTH TOP OF SAND PACK- - ,*'*4_y&.f t| '

— ELEVATION / DEPTH TOP OF SCREEN- ' (1** /%*_&* '

mm * -f VOB tVt C.CACFM* _$*/• {1*ot PtfC.

SLOT SI7F, LENGTH- diO x IQ *r

ID OF SCRFFN- 2."

— TYPE OF SAND PACK: c°<**mc. $_____&

— ELEVATION / DEPTH BOTTOM OF *CRJf f|:O Q fffff/31 '

— FtFVAT'ON / f>F»TH BOTTOM OF SAND PACK- -3**-V/̂
TYPE OF BACKFILL BELOW OBSERVATION '
WELL- ,.,;,., -ffcT*̂ " rf *" "** "

— ELEVATION / DEPTH OF HOI E' " ̂•"̂jL.ff. f '

(I
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STATIC HATER LEVEL MEASUREMENTS
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GROUNDWATER LEVEL MEASUREMENT SHEET

PROJECT NAKE C^c^^o«0 76e~ LOCATION MUNICIPALITY Cr»~J+A
PROJECT HO. ir̂ .\ r ____ • • COUNTY /^ , /,. • ,.....,
PERSONNEL S. Ŝ rfŝ K. ____ STATE
DATE S-JlS-gV ____ STREET OR

MAP LOCATION
(IF OFF-SITE)

HEATHER CONDITIONS
TEMPERATURE RANGE t%5-7o'f EQUIPMENT NO. (oS 75 7 V
PRECIPITATION *>»*.* EQUIPMENT NAME UM-..«L-..«...;«..
BAROMETRIC PRESSURE _________ LATEST CALIBRATION DATE *-2i-Xii

TIDALLY-INFLUENCED J__L YES J V I NO

WATER LEVEL
WELL OR ELEVATION OF INDICATOR ADJUSTED GROUNDWATER
PIEZOMETER DATE/ REFERENCE POINT READING DEPTH ELEVATION

NO. TIME fFEETi*_______fFEETl* fFEET)* fFEETL*_

. 1*3

V

I76S

/9.5V
5» . if 7

13,23
CP 15--JQ. /I IS. -5
ft - 12. IM

Si.*}*

ISOV0 S-i,/
•n.

tf. . ̂  v O.23

U.Vl
so . n s tl.ti-
II. bO

• All •Uvation.i to n«ar.st 0.01 f«tt



GROUNDWATER LEVEL MEASUREMENT SHEET

\̂ j
1 PROJECT NAME C-tcKoetu 7Ct* LOCATTOH MUNICIPALITY t«- •/..

PROJECT NO.
PERSONNEL
DATE

(G *L * "̂
i - &P.« Av«JC

'i-a-i-j?* .
COUNTY f !_i_*
STATE p)
STREET OR
MAP LOCATION

WEATHER CONDITIONS
TEMPERATURE RANGE 0, S - 7 O ' F
PRECIPITATION MfM.r
BAROMETRIC PRESSURE . ..,„.,.,_„.„„

TIDALLY-INFUJENCBD 1 1 YES

WELL OR ELEVATION OF
PIEZOMETER DATE/ REFERENCE POINT

NO. TIME fFEETl*
-

/

(

• » •

1 . •

1 '•

ctt-a^-is
C-ft-i--a4i
Crt.-1-^o
GtX-OI -3.7

c^-5\-n
t_R-a\-3»

S.C, ^*i
Si* _T LA• !*>• • i

•

ik-St*
lt»^T

tl^O

nil
na-i
I7ac,

1L-5*
iWOI

•

t«4 .OM
ati.̂ f
2-?.3i
!<<» O*7

»fe.i*

(S .«> ̂

\<3.7-»

lfS.-?,c»

. -

-

(IF OFF-SITE)

EQUIPMENT NO.
EQUIPMENT NAME
LATEST CALIBRATION DATE

ITŜ L NO
WATER .LEVEL
INDICATOR
READING
fTEET) •
H.to?
1-5-15
l^.-iT
ft. tl-7

5.0*

.̂1-7

j;*/ 1
SL.Hl

,-

-

ADJUSTED
DEPTH
(7EET\ *

'

A

U,A-id«. ,MA.-.̂ rffî

GROUNDWATER
ELEVATION
JFEET»*
q.3<4>
10. ai
ic.̂ s
io.w.1.
10. 58
KS.TV,

-

7. JO

-r.'Js

" ' • [V:

'

•

IJUU/ ID'

*

• All •Itvations to nurt.t 0.01 f««t.



ATTACHMENT A
FT-6.07, REV.o

GROUNDWATER LEVEL MEASUREMENT SHEET

' .PROJECT NAME Cr̂ T̂̂ cf LOCATION MUNICIPALITY _/?>.-.. .-A.,_ -
PROJECT NO. M->3». .- l>'j.J n-.v.-'i COUNTY ,-r ._ t

| PERSONNEL s i*..n,*.̂ k. ______ STATE
DATE 3. 3 f -t>o _____ STREET OR

MAP LOCATION
(IF OFF-SITE)

WEATHER CONDITIONS
TEMPERATURE RANGE Ss • *r* F EQUIPMENT NO. J._________
PRECIPITATION *-̂  EQUIPMENT NAME .>,.•.,.»*.--
BAROMETRIC PRESSURE ' _ _ _ _ _ LATEST CALIBRATION DATE -_______

TIDALLY-INFLUENCED \ . YES I i HO

HATER LEVEL
WELL OR ELEVATION OF INDICATOR ADJUSTED GROUNDWATER
PIEZOMETER -PA?H/ REFERENCE POINT READING DEPTH ELEVATION

NO. TIME ____iTEETl*___ t FEET1 * f FEET) • fFEETl*

1 27 /S./7
JC30 as. 97 /3.r/7

V o.
0?S7 IS 75
09 17

<t - rvtuueS 31
C>9 M J6.35 /V

10 16. IS .07-

09 1& S'l'.'v*/
/a. S3

10 . 7V

OZ.U/V

0*15?
. 73

11.73
I1.7S

C-

10 » 7
( /t - /0/5

.32.09 17. /7

Off 30 /-S5 11. SS
C/2 - i .MM



J

ATTACHMENT A
FT-6.07,

GROUNDWATER LEVEL MEASUREMENT SHEET'

LOCATION MUNICIPALITY _*?,--/,..,
PROJECT NO.
PERSONNEL
DATE

• >»*• ̂y -* {f .55_> ''jftsZiu.
••-.*yf Y,.,,. A, ;
- . i<y - ?^

COUNTY /? , , , ̂  ^
STATE Â
STREET OR

X-> HAP LOCATION
• - - * • • • ' i .

WEATHER CONDITIONS
TEMPERATURE RANGE "&-WP
PRECIPITATION ';' A^r^/e

.:• BAROMETRTC PRESSURE • ' ,

TIDALLY-INFLUENCED , 1 » YES

WELL OR ELEVATION OF
PIEZOMETER -8&2££ REFERENCE POINT

NO. - TIME (FEET1*
* {?• n\uji *3 1 fc \

f" f_ * P^ Lv * *Y C ̂ ̂
C*-ra^70\

B»t -rrtivrsCs)
C (T - fYluiKl D)

LP ii-,3

L P- -I'S • ll

LP-lV-lU

cr- i^ -37
C*-I«-:V>

4»t-»*-«

f ft -IO-I5

fft - /9 • 37
p^-Tll-Sj "
frt-J3-32.
OE--JU- 7
/• ••.•.;! A/ -/»>
c/t-^s-n
Cri - 2.5 -3V
Cdi-^to -' /9
te--fc-5f
C«tO7 - /f
C/L-^7 -3S

io:%7.
0957
OS 65
0 ? » 7
0?zo

151 _t
15 tH
1S3Z
IS if
IbOl ••

/toO-.
155^
IS'i?

15 HO

X5^1
:.".,

I5*yo
,.- ̂
15^5
«VMu>

â . 7*
17. if-S
« 7 . r to
I a . oo

-"'nil vf-t

-A 1 »"' _ -̂<V

19. iT.

«?.(&
IT.V*

30 . 9 ZJ;
T̂î fc' " 30 .T 3

It'.̂ c

ra...a.
atf. 9 z_
59.3*f '

^.s/
<*. 3?
I**.C9

M.O-f

/S.3-/
/S Jif "'
tH.S-2.
'**. 7S

(IF OFF-SITE)

EQUIPMENT NO.
EQUIPMENT NAME

Aill«oj
/>» - ̂f>fef

LATEST CALIBRATION DATE

•'...-.i r NO
WATER LEVEL
INDICATOR ADJUSTED
, READING* DEPTH
fFEETl* IFEET1*
5. VO •
5,3/
*.to7
3-*yS
3.35

fe.-vS
3.iO
7.1?

6>.̂ -7
/9.//
/S-.J7
/.w3
fi>/^
/5!3/

/5.3O
(<̂ ,,J A/i.r
£& \?\ C' Afcf̂
Cow'ic» Mi"

fr, „!,//&_.>
V./^
3.90
_?.«,,
•a. so •

s;™/
e;*,/

• F.'nd

F;*J

•

GROUNDWATER
ELEVATION
(FEET) *
17. /*
<^./v
I»'V^
3-55
Ĵĵ *.3-»

-

U.19
U.̂ T.
10. 97
10. ST.
n .?>
ta.c«
16.07
U.9̂
CS.«I

13- S9

tPô 'a-i**)
t̂ ^ 1-15-W)

11.110

ftR^OO?
15. 0/
/a. 25

* All «l«vation« to n«art«t 0.01 ft«t,
Js^ fTi-tt «.i;<« r̂ v»»*sA "vrtKVv »fuO oV ^»i<l . .._.-,-.. ;.":.Z+



GROUNDWATER LEVEL MEASUREMENT SHEET

•« PROJECT NAME CflOxtoM Teg LOCATION MUNICIPALITY .
PROJECT NO. (gJ» V______ COUNTY

I PERSONNEL <..fihEfj>cg STATE '"•":'
DATE . i - 6 - ns STREET OR

HAP LOCATION '.
| (IF OFF-SITE)

, WEATHER CONDITIONS
I TEMPERATURE RANGE '.- 3?* EQUIPMENT NO.

PRECIPITATION -_____ EQUIPMENT NAME /*•
BAROMETRIC PRESSURE _________ LATEST CALIBRATION DATE I

TIDALLY-INFLUENCED J__L YES I__I NO

' * •';x*-r;. ; -WATER LEVEL - ••• ••V-"'
WELL OR ELEVATION OF INDICATOR ADJUSTED GROUNDWATER
PIEZOMETER DATE/ REFERENCE POINT READING DEPTH ELEVATION

i?Q, TIME_ fFEETi*____ _fFEETL*__JFEET1* (FEETJ*
IC3& la.te
loaf 5,7.14,3

.Ok.-

I/a/ 10.71
M.to'5 It. 05

u.c'l
nos

31 .17
IOH5 ii .ir
IOHU an. 17 17 ."2.5 H.̂ Z.

IOO8

. 1> ia.V7 It? -

'OOA 16.37

7..?9

1.. .* O

0936 10. 0*4

? - 0̂ 30

/S./7 AH
. Sfe tM.IO

All elevation* to n«are«t 0.01 feet.



GROUNDWATER LEVEL MEASUREMENT SHEET

( PROJECT 'NAME~' ^grtMcsftN ttLif .'*'''" lioCATIOH .MUNICIPALITY _. C
, . PROJECT .•Hfê -̂ .̂-'i-faar." • • „;• . , COUNTY -«..<-,
„, ,, PERSONNEL ̂ ^ -.•̂ •flAr̂ ic.K. - - - STATE - »°4

'• ''•'*•....> i -<V- 99 ' STREET OR
HAP LOCATION
(IF OFF-SITE)

.WEATHER CONDITIONŜ  vO> ..T v %v . .,-: .;. , .->•;.'.•.-. ,,.
..̂ T̂OMpERAfURZ' RAHGS^ /2f'«< - EQUlPMgiw no.

EQUIPMENT NAME
BAROMETRIC PRESSURE / '• ' - jLATEST CALIBRATION DATE

TIDALLY-INFLUENCED. I I YES I I NO s..-:

.£i*"" .'"•.. •._:'.':<.!" '•• ''.,' :-;?X-̂  • '.. WATER LEVELOlR ^ ;iK̂ V̂ ELEVATION OF ; 'INDICATOR ADJUSTED GROUNDWATERPIEZOMETER&ATE/REFERENCE- POINT; READING DEPTH ELEVATION

1.

V

.

;

"NO. :- fTIKE <* fFEEfl* < /FEEfl*
t«-rY<t«\it̂
frRlmUiV3tt^
clGK, • oxtit t o c%i

;Cii •** n\̂ ij ̂-Vvw\

tnf-muj\iiiv
v i? * ̂ ft IAJ 1 5 C tJ* i
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GROUNpWATER LEVEL MEASUREMENT SHEET
'
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